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Description 

PYRAZOLE DERIVATIVES AND PROCESS FOR THE PRODUCTION THEREOF 
Technical Field 

5 The present invention relates to pyrazole deriva- 

tives useful as production intermediates for agrochemicals 
and medicaments. 

Background Art 

10 As a process for producing an isoxazoline deriva- 

tive useful as a herbicide, for example, Japanese Patent. 
Laid-Open No. 308857/2002 discloses Production Examples of 
isoxazoline derivatives having a pyrazole ring wherein 
starting material having an isoxazoline ring is reacted 

15 with sodium hydrosulfide hydrate, followed by a reaction 
with 4-bromomethyl-5-chloro-l-phenyl-3-trif luoromethyl-lH- 
pyrazole in the presence of potassium carbonate and 
Rongalit . 

An object of the invention is to provide useful 
20 production intermediates for the above isoxazoline deriva- 
tives and processes for production of the intermediates. 

Disclosure of the Invention 

As a result of the extensive studies for solving 
25 the above problems, the present inventors have found that 
the above isoxazoline derivatives can be produced more ef- 
ficiently and conveniently by using specific pyrazole de- 
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rivatives capable of being produced from easily available 
starting materials as production intermediates. Thus, they 
have realized that the pyrazole derivatives become produc- 
tion intermediates extremely useful in the production of 
5 the above isoxazoline derivatives and hence have accom- 
plished the invention. 

Namely, the present invention solves the above 
problems by providing the inventions of the following (1) 
to (15) . 

10 (1) A pyrazole derivative represented by the gen- 

eral formula [I] or a salt thereof: 

R 2 

R 4 0 Rl [ I ] 

wherein R 1 represents a CI to C6 alkyl group, R 2 represents 
15 a CI to C3 haloalkyl group, R 3 represents a hydrogen atom, 
a CI to C3 alkyl group which may be substituted with one or 
more substituents selected from the following substituent 
group a, or a formyl group, R 4 represents a hydrogen atom 
or a CI to C3 haloalkyl group, provided that R 4 represents 
20 a CI to C3 haloalkyl group in the case that R 3 is a hydro- 
gen atom or a formyl group and R 4 is a hydrogen atom or a 
CI to C3 haloalkyl group in the case that R 3 is a CI to C3 
alkyl group which may be substituted with one or more sub- 
stituents selected from the following substituent group a; 
25 "Substituent group a" 

halogen atoms, -SH group, -SC(=NH)NH 2 group 
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(2) The pyrazole derivative or salt thereof ac- 
cording to (1), wherein R 4 is a CI to C3 haloalkyl group. 

(3) The pyrazole derivative or salt thereof ac- 
cording to (1), wherein R 3 is a CI to C3 alkyl group and R 4 

5 is a hydrogen atom. 

(4) The pyrazole derivative or salt thereof ac- 
cording to (1), wherein R 3 is a methyl group which may be 
substituted with one or more substituents selected from the 
substituent group a. 

10 (5) The pyrazole derivative or salt thereof ac- 

cording to (3), wherein R 3 is a methyl group. 

(6) A process for producing a pyrazole derivative 
represented by the general formula [3] , comprising a step 
of reacting a compound represented by the general formula 

15 [1] with a compound represented by the general formula [2] : 



R 1 NHNH 2 



O h ° 

o II II * 

R 2 -OC-OOR 5 
R 6 [2] 




[1] 

wherein R 1 and R 2 represent the same meanings as mentioned 
above, R 5 represents a CI to C3 alkyl group, a phenyl group 

20 which may be substituted, or a benzyl group which may be 
substituted, and R 6 is a CI to C3 alkyl group. 

(7) A process for producing a pyrazole derivative 
represented by the general formula [6], comprising a step 
of reacting a compound represented by the general formula 

25 [4] with a compound represented by the general formula [5] 
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20 



in the presence of a base: 



R 2 R 4 — L 1 , 
R6 >N [51 base 




HO K 
[4] 

wherein R 1 , R 2 , R 4 , and R 6 represent the same meanings as 
5 mentioned above, and L 1 is a leaving group which is more 
reactive than a halogen atom remaining after haloalkylation 
and represents a halogen atom, a CI to C3 alkylsulf onyloxy 
group, a CI to C3 haloalkylsulf onyloxy group, a phenylsul- 
fonyloxy group which may be substituted, or a benzylsulf on- 
10 yloxy group which may be substituted, and the like. 

(8) A process for producing a pyrazole derivative 
represented by the general formula [6], comprising a step 
of reacting a compound represented by the general formula 
[4] with triphenylphosphine, a compound represented by the 

15 general formula [7], and an azo compound [8]: 

triphenylphosphine 
azo compound [8] 

R 2 R 4 -OH 

*s* — - — - 

HO K 

[4] - 

wherein R 1 , R 2 , R 4 , and R 6 represent the same meanings as 
mentioned above. 

(9) A process for producing a pyrazole derivative 
represented by the general formula [10], comprising a step 
of reacting a compound represented by the general formula 
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10 



[9] with a halogenating agent: 



halogenating agent 





191 [10] 

wherein R 1 , R 2 , and R 4 represent the same meanings as men- 
tioned above, R 7 and R 8 each represents a hydrogen atom or 
a CI to C2 alkyl group, and X is a halogen atom. 

(10) A process for producing a pyrazole derivative 
represented by the general formula [12], comprising a step 
of reacting a compound represented by the general formula 
[10] with a compound represented by the general formula 
[11] : 




H 2 N 

H 2 N [ 11 ] 



R 



HN 
H 2 N 



HX salt [12] 



hydrolysis 



R >N 
[13] 



wherein R 1 , R 2 , R 4 , R 7 , R 8 , and X represent the same mean- 
15 ings as mentioned above. 

(11) The process for producing a pyrazole deriva- 
tive represented by the general formula [13], wherein the 



- 6 - 



compound represented by the general formula [12] according 
to the above (10) is hydrolyzed. 

(12) The process for producing a pyrazole deriva- 
tive represented by the general formula [13] , wherein the 

5 compound represented by the general formula [10] according 
to the above (10) is reacted with a sulfide. 

(13) A process for producing a pyrazole derivative 
represented by the general formula [15] , comprising a step 
of formylating a compound represented by the general for- 

10 mula [14]: 

f ormylation 
*~ OHC 





wherein R 1 and R 2 represent the same meanings as mentioned 
above . 

(14) A process for producing a pyrazole derivative 
15 represented by the general formula [17], comprising a step 
of reacting a compound represented by the general formula 
[16] with a compound represented by the general formula [5] 
in the presence of a base: 



R 4 -L x 




[5] base 

OHC-<\ S - OHC 



20 [16] 




wherein R 1 , R 2 , R 4 , and L 1 represent the same meanings as 
mentioned above. 
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(15) A process for producing a pyrazole derivative 
represented by the general formula [19] , comprising a step 
of halomethylating a compound represented by the general 
formula [18] : 



N 



R 2 R 2 

halomethylation V; 

>%, xH2C >%. 

R 4 0 K R 4 0 K 

[18] [19] 

wherein R 1 , R 2 , R 4 , and X represent the same meanings as 

mentioned above. 



10 Incidentally, the definitions of the terms used in 

the present specification are given below. 

The expression of "CI to C6" and the like indi- 
cates that a substituent appearing after the expression has 
1 to 6 carbon atoms in the case of "CI to C6". 

15 The halogen atom refers to a fluorine atom, a 

chlorine atom, a bromine atom, or an iodine atom. 

The CI to C3 alkyl group refers, unless otherwise 
specified, to a linear or branched alkyl group having 1 to 
3 carbon atoms, and examples thereof include a methyl group, 

20 an ethyl group, an n-propyl group, an iso-propyl group, and 
the like. 

The CI to C6 alkyl group refers, unless otherwise 
specified, to a linear or branched alkyl group having 1 to 
6 carbon atoms, and examples thereof include a methyl group, 
25 an ethyl group, an n-propyl group, an iso-propyl group, an 
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n-butyl group, an isobutyl group, a sec-butyl group, a 
tert-butyl group, an n-pentyl group, an iso-pentyl group, a 
neopentyl group, an n-hexyl group, an iso-hexyl group, a 
3, 3-dimethylbutyl group, and the like. 
5 The CI to C3 haloalkyl group refers, unless other- 

wise specified, to a linear or branched alkyl group having 
1 to 3 carbon atoms, which is substituted with 1 to 7 halo- 
gen atoms which are the same or different from one another, 
and examples thereof include a fluoromethyl group, a 

10 chloromethyl group, a bromomethyl group, a dif luoromethyl 
group, a trif luoromethyl group, a dichlorof luoromethyl 
group, a chlorodif luoromethyl group, a 2 , 2-dif luoroethyl 
group, a 2 , 2 , 2-trif luoroethyl group, a pentaf luoroethyl 
group, a 1-f luoro-l-methylethyl group, a 1-trif luoromethyl- 

15 2, 2, 2-trif luoroethyl group, and the like. 

The CI to C4 alkylsulf onyloxy group refers to a 
(CI to C4 alkyl) -S0 2 -0- group wherein the alkyl moiety 
represents the same meaning as mentioned above, and exam- 
ples thereof include a methanesulf onyloxy group, an ethane- 

20 sulf onyloxy group, and the like. 

The CI to C3 haloalkylsulf onyloxy group refers to 
a (CI to C3 haloalkyl) -SO2-O- group wherein the haloalkyl 
moiety represents the same meaning as mentioned above, and 
examples thereof include a trif luoromethanesulf onyloxy 

25 group, a trichloromethanesulf onyloxy group, and the like. 

The "group which may be substituted" in the phenyl 
group (which may be substituted) , the phenylsulf onyloxy 
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group (which may be substituted) , the benzyl group (which 
may be substituted) , or the benzylsulf onyloxy group (which 
may be substituted) refers to a group which may be substi- 
tuted with, for example, a halogen atom, a CI to CIO alkyl 
5 group, a CI to C4 haloalkyl group, a CI to CIO alkoxyalkyl 
group, a CI to CIO alkoxy group, a CI to CIO alkylthio 
group, a CI to CIO alkylsulf onyl group, an acyl group, a CI 
to CIO alkoxycarbonyl group, a cyano group, a carbamoyl 
group (a nitrogen atom thereof may be substituted with CI 

10 to CIO alkyl groups which are the same or different from 
each other) , a nitro group, or an amino group (a nitrogen 
atom thereof may be substituted with CI to CIO alkyl groups, 
CI to C6 acyl groups, CI to C4 haloalkylcarbonyl groups, CI 
to CIO alkylsulf onyl groups, and CI to C4 haloalkylsulf onyl 

15 groups, which are the same or different from each other) . 

The salt is a salt of a compound of the general 
formula [I] wherein a hydroxyl group, an -SH group, an - 
SC(=NH)NH 2 group, or the like is present in the structure, 
with a metal or an organic base or with a mineral acid or 

20 an organic acid. The metal in this case includes alkali 
metals such as sodium and potassium and alkaline earth met- 
als such as magnesium and calcium. The organic base in- 
cludes triethylamine and diisopropylamine . The mineral 
acid includes hydrochloric acid, hydrobromic acid, sulfuric 

25 acid, and the like. The organic acid includes acetic acid, 
methanesulf onic acid, p-toluenesulf onic acid, and the like. 
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Best Mode for Carrying Out the Invention 

Next, representative examples of the pyrazole de- 
rivatives represented by the general formula [I] or salt 
thereof (the inventive compounds) are shown in Tables 1 to 
5 11. However, the compounds of the present invention are 
not restricted to these examples. 

The following representations in the tables in the 
present specification represent the respective correspond- 
ing groups as shown below. 
10 Me: methyl group 

Et: ethyl group 

Pr-n: n-propyl group 

Pr-i: iso-propyl group 

Bu-n: n-butyl group 
15 Bu-i: iso-butyl group 

Bu-s: sec-butyl group 

Bu-t: tert-butyl group 

Pen-n: n-pentyl group 

Hex-n: n-hexyl group 
20 When the compound of the present invention con- 

tains a hydroxyl group as a substituent, there may exist 
compounds having keto-enol tautomers. Any of the tautomers 
and any mixtures thereof are included in the compounds of 
the present invention. 



25 
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Table 1 



R 2 

rmN' 

R 4 0 R 


[I] 








Compound No . 


R 1 


R 2 


R 3 


R 4 


001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
Oil 


Me 
Me 
Me 
Me 
Me 
Me 
Me 
Me 
Et 
Et 
Et 


CF 3 

CF 3 

CF 3 

CHF 2 

CHFo 

CHF 2 

CC1F 2 

CCIF2 

CF 3 

CF 3 

CF 3 


H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 


CHF 2 

CH2CHF2 

CH 2 CF 3 

CHF 2 

^ ri 2 ri r 2 

CH 2 CF 3 

CHF 2 

CH2CHF2 

CHF 2 

CH2CHF2 

CH 2 CF 3 
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Table 2 



Compound No . 


R 1 


R 2 


R 3 


R 4 


012 


Et 


CHFo 

1 1 1- 2 


H 

11 


PHFo 


013 


Et 


CHFo 

V-»lll. ^ 


H 
1 1 


un2^n r 2 


014 


Et 


CHF2 


H 


PH0PF0 


015 


Pr— i 


PFo 


H 
1 1 


unr 2 


016 


Pr— i 


PFo 


H 
1 1 


pu.pur 0 
^ri2^nr 2 


017 


Pr*— i 




u 

1 1 


^ri2^r 3 


018 


Pr-n 


3 


u 
n 


^nr 2 


019 


p-r-n 

■C J- 11 


PF*3 


n 


PH^PHTTV 
^rl2^-'ii r 2 


020 

W £m \J 


Pr-n 

H J_ 11 


3 


u 
n 


PH^P 


021 


Rn-t 


PFo 


u 
n 


^ii r 2 


022 




PFo 
^ r 3 


u 
n 


PH«PT4 TT^ 
v^ri2 v^rl r 2 


023 




pr, 
3 


H 
1 1 


PU^P IT-, 


024 


Ppn — Tl 

r en ii 


PFo 
3 


u 
n 


L^rlc 2 


02 5 


nc^. 1 1 


PF-^ 
3 


u 
n 


p LJ "C 1 -, 

L,rir 2 


026 


rue; 


pr^ 




O T7 T7» 

^rlr 2 


091 


Mo 


Pi-TEV 
LflE 2 




InJ: 2 


02ft 

\J <L- O 




v-^r 3 




r*u pur 


029 




PFo 
v_r 3 


PHD 


v-»ri2>-'i- 3 


030 


Et 


CF 3 


CHO 


chf 2 


031 


Et 


CF 3 


CHO 


CH2CHF2 


032 


Pr-i 


CF 3 


CHO 


CHF 2 


033 


Pr-i 


CF 3 


CHO 


CH2CHF2 


034 


Bu-t 


CF 3 


CHO 


CHF 2 


035 


Bu-t 


CF 3 


CHO 


CH2CHF2 
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Table 3 



R 2 




















ConiDOund No 


R 1 


R 2 


R 3 


R 4 


036 
\j \j 


Mo 


l. r 3 




TJ 

rl 


037 


Hj L. 


LC 3 


Mo 


T_T 
ri 


038 


IT X. _L 


L,r 3 


Mo 


TJ 

ri 


039 


IT J_ 11 


P 

L*r 3 


Mo 

i v ie 


ri 


040 
\j *t \j 


DU 11 


LT 3 


Mo 


14 
ri 


041 

W T -L 


Rl 1 — Q 
OU O 


3 


Mo 


ri 


049 

U T C 


DU 1 


<~r 3 


Mo 

i v ie 


TJ 

n 


04 3 


SD LI u 


tC3 


Mo 


TJ 

ri 


0 4 4 

U *i *i 


rcil 11 


Lr 3 


Mo 


TJ 


0 4 R 

U 1 o 


I_I a "v — r"> 
lit: X 11 


L.r 3 


Mo 


rl 


04 

U 1 u 


i It: 




Mo 


TJ 

ri 


04 7 






Mo 


TJ 

rl 


04 fi 

U40 


Pr - l 

ri 1 


PH TT« 




TJ 

rl 


04 Q 

\J H ^7 


"D v* r\ 


L,riri 2 


Mo 


TJ 

rl 


0^0 


du n 


L,ri r 2 


Mo 


TJ 

rl 




OU S 


pU C* 

L-rir 2 


Mia 


TJ 

rl 


0 R9 


DU 1 


Urir 2 




TJ 

rl 


0 R 3 

U J J 


DU L. 


PU 
Lnr 2 


Mo 

lYie 


TJ 

rl 




P©n~n 


t_t uv 
L,ri r 2 


M*=» 


TJ 

rl 


0 ■=> R 

U J J 


H©x~ n 


L-.rir 2 




TJ 

rl 


0 R 


Mo 


3 


TT-h 


TJ 

rl 


0 R7 


Hit. 


P 

Ur 3 


Cj u 


TJ 

rl 


U JO 


IT JT 1 


3 


Hi U 


TJ 

H 


0 S Q 


Psri"~n 


P TT« 




TJ 

ri 


060 




PIT, 


I— 1 L. 


u 
n 


061 


Me 


CHF 2 


Et 


H 


062 


Et 


CHF 2 


Et 


H 


063 


Pr-i 


CHF 2 


Et 


H 


064 


Me 


CF 3 


Pr-n 


H 


065 


Et 


CF 3 


Pr-n 


H 


066 


Pr-i 


CF 3 


Pr-n 


H 
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Table 4 



Pomrion nH NI o 


R 1 


R 2 


R 3 


R 4 
rv 


067 


Mo 
rue 


pur. 


Py> rt 

t X 11 


n 


068 


Ff- 




P v — "n 
ir J. 11 


H i 


069 


Pr--i 

IT _L _L 


pur. 


IT 1_ 11 


u 


070 


nc 


PF^ 
3 


P T— 1 
IT J_ X 


u 
n 


071 


Et 

J— i L- 


PFo 
3 




LI 

n. 


072 


Pr- *i 


3 




n 


073 


Mo 
lie 


pu IT* 


Pr -5 

IT X _L 


u 
ri 


074 


Hi I— 


pur. 


Pr-"i 
It X. X 


u 
n 


07 S 


IT J_ _L 


PHP-, 
r 2 


P V— T 

IT X X 


u 
rl 


076 


Mo 


v^r 3 


lie 


pur. 


077 


Mo 


PHPo 


Mo 
ric 


pur. 


078 


Mo 

Lie 


pr, 
^ r 3 


Mo 

L w lc 


PUaPUT^ 

Uri2^^ li! 2 


07 Q 


L v ie 


pr. 


Mo 
L v ie 


r^TJ.r"' r 
tn2t£3 


080 

\J O \J 


PI- 


PP-, 


Mo 

i v ie 


pu r~ 
L,rir 2 


081 

\J Kj _L 


Ft 


po r. 


Mo 
L v le 


pur^ 


08? 


Pi- 
Ill L 


p ip 

^D 3 


Mo 


pu.nur. 


08^ 
u o o 


Ft 


P P^ 


Mo 

rue 


^ri2^t 3 


084 

\J O *3 


iT X X 


P P^ 
^ r 3 


Mo 


pur 


08 S 

U O <J 


XT J_ X 


pur n 
r 2 


Mo 
l v le 


pur 
Lnr 2 


08 6 

U u U 


ri x 


pr, 
3 


Mo 
l v le 


pn„pn T7 1 _ 


087 


Py« -! 

IT X X 


p tt« 
y^E 3 


Mo 


/-i TT p TT 1 

th2Lr 3 


08 8 


O >~ r\ 

c JL 11 


P r-* 


Mo 


r 11 u r 


08 Q 




p r^ 
<^r 3 


Mo 


0 u pur 


0 QO 

VJ J? VJ 


O r~ m 


P P^ 


Mo 
lYie 


p Tj r* r 


0 Q1 

U .7 X 


DU n 


pr, 
3 


Mo 


p TJ TT 1 


0Q? 


DU 11 


pr. 


Mo 


PU^PUTT 

Crl2^il£ 2 


0 

U _? »3 


DU 11 


P P^ 


Mo 


p TT C* TP 


0 Q4 

U -7 *i 


DU X 


pr. 


Mo 


pur 
Lnr 2 


095 


Rn — 1 


pr, 


Mo 
lie 


pu„pu r« 


096 


Bu-i 


CF 3 


Me 


CH 2 CF 3 


097 


Bu-s 


CF 3 


Me 


CHF 2 


098 


Bu-s 


CF 3 


Me 


CH2CHF2 


099 


Bu-s 


CF 3 


Me 


CH 2 CF 3 


100 


Bu-t 


CF 3 


Me 


CHF 2 


101 


Bu-t 


CF 3 


Me 


CH2CHF2 
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Table 5 



ConiDOund No . 


R 1 


R 2 


R 3 


R 4 


102 


Ru-t" 


CFo 


Mp 

1 1C 


^ri2^r 3 


103 


PPTi — Tl 


3 


1 1C 


pur. 


104 


Hpv — -pi 

Xl^ A 1 1 




Mp 

1 ic 


r 2 


105 


MP 

1 1C 


PFo 


1— ) L, 


Liir 2 


106 

_L \J \J 


Mo 


PFo 


F1~ 


PT4«PI4F~ 


107 


Ft 




i—i i_ 


pur. 
r 2 


108 

± u u 


Ft" 


PF^ 


F-h 


l^rl2^xir 2 


109 

J- VJ ^ 


IT X X 


PF-, 


Fi- 
ll U 


PUT? 


110 


Dr- -5 
XT X X 


PF-3 


F-h 


^ri2^Ai r 2 


111 


Mo 


PF-5 
3 


Pr-n 

IT X 11 


PU T7V 


112 


Mo 


PFr> 


Pr- -n 

JT X 11 


pu^ptjtv 
v-* rl 2 ^ -i- 2 


113 


Hi L. 


PF-a 
3 


Pr- -n 

XT X 11 


v^ri r 2 


114 


F.t- 


PFo 
^ r 3 


Pr-n 

JT X 11 


v^rl2^-"iA" 2 


115 
j- j- 


Pr-n 


PF^> 
3 


P"r — "n 

IT X 11 


pur. 


116 


IT X X 


PF-, 


P y t\ 

XT X 11 


^112^^ " 2 


117 


Mo 

ixie 


PF-* 

3 


D >~ — "I 

IT X X 


/^» TJ TT> 


1 1 R 

X X o 


Mo 


L^r 3 


P V — T 

IT X X 


PU fll TP 

L.ii2^rlr 2 


1 1 Q 

X X Zf 


F"h 


PF-, 


P V* — T 

irx x 


Urlr 2 


i ? o 

X <£. U 


Ft- 


3 


P v»— -i 

r x — x 


L,ii2L.rir 2 


191 
X <!. X 


IT X X 


3 


P V- — T 

IT X X 


Uric 2 


1 9? 


IT X X 


PF-> 
i^r 3 


P V — T 

ITX X 


^ri2L,rir 2 


19^ 


Mo 
lit; 


PF^ 
3 




Uric 2 


19 4 


Mo 


2 


PP~P 1 


/"^ TJ IT 

Uriif 2 


1 9 R 
X ^ J 


Mo 

1X1 


3 




r'u pur 


IOC 
X iC, D 


Mo 
1X1 e 


p in 


PU~P 1 


Uii2C£ 3 


197 


F-h 


PF^ 
v^r 3 


pU^p T 


Lnc 2 


1 9fi 

X c. O 


Ft- 


PF^ 
U£ 3 


pU^p T 


/^»TJ (~i J! TP 

UH2L,rir 2 


1 9Q 
_L ^. _y 


F-h 


P F^ 


pu^p "I 


Oii2UC 3 


130 


Pr-i 


PFo 
^ c 3 


PHoPl 
v^ii2 ^ x 


PM F« 


131 


Pr-i 


CF 3 


ch 2 ci 


CH2CHF2 


132 


Pr-i 


CF 3 


ch 2 ci 


CH2CF3 


133 


Pr-n 


CF 3 


ch 2 ci 


CHF 2 


134 


Pr-n 


CF 3 


ch 2 ci 


CH2CHF2 


135 


Pr-n 


CF 3 


CH 2 ci 


CH 2 CF 3 


136 


Bu-n 


CF 3 


CH2CI 


CHF 2 • 
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Table 6 





R 1 


R 2 


R 3 


R 4 


1 37 


Rl 1 — Ti 


3 


L^ii2 v — L 


PP^PHP„ 


138 


Rn — n 

DU 11 


^-r 3 


PT-UP 1 
L.n2\y x 


pu.pp. 


140 

j_ w 


LJ LI L. 


3 


PHoP 1 


pup„ 


in 


Dn-f 
D LA L 


p tr_ 


pu.p 1 
L^ii2 ^ -L 


PP~P PT~ 


14? 

X T 


-D Li L. 


pp. 
3 


PPoP 1 

Ln2 l >-' x 


pU„p U 1 -, 


14 3 

X *± «J 


Mp 

Lit; 


pp. 


ph (Mp \ ri 


pu p^ 
^nr 2 


1 44 
X 1 *± 






PP I Mo \ pi 


pur 


1 4 S 

X I 




pp, 
3 


pu / Mo ^ ri 


^rl2^iir 2 


14 6 

X 1 V? 


Mo 


pp, 
^ r 3 


pu / Mo \ PI 


<^rl2^1i 3 


147 

X *X / 


Mo 


p P^ 
Lr 3 


pu / p-i- \ pi 


Urlr 2 


1 4 8 

140 


Mo 


pup. 


pu / p+- \ pi 


PU T7 1 . 


1 4 9 

X *i 


Mo 


p p_ 


PH f Ft- ^ p i 


L^rl2v-'iir 2 


i so 


Mo 


pp, 
3 


PP f Pt- \ PI 

l^il ^ Hi L. / L^X 


pU A p TT^ 


1 SI 


Mo 


p p„ 


pU ft D r 

L^rl2-tj J- 


PU T. 

tn£ 2 


1 S9 
x »j ^ 


Mo 


pup n 


L^rl2ij J- 


P U IT 


1 S3 
i j j 


Mo 


pp, 
3 


L^rl2D x 


PU PUT 


1 S4 

X O H 


Mo 


pp, 
3 




PU P T7 1 


1 SS 
i j j 


P"h 


pp„ 

3 




PU IT. 

Int 2 


1 S6 

X O O 


P-h 


p t~, 
3 




p u pur 


1 S7 

X D 1 




p XT' 




P U P "C" 1 


1 SP 
x O O 


D >** — -! 

IT X — X 


3 


PU.Q tr- 


P U 


1 SQ 


"D v — -i 
n JL X 


P TTV 


p U . *Q >~ 


p u pur 


1 6f) 


"D -k* — -5 
It x X 


p T-* 

3 


pU^Py 

L»ri2i3x 


P U P IT 

UH2Cr 3 


1 61 
x D x 


D — rt 

irx — n 


p T. 


pu.q v- 


PUT 


1 69 


"D rt 


C£ 3 


pu.q v 


P U PUT 


1 6*3 


ri — n 


3 




P U P T 


1 64 

X O *-t 


du — n 


p t. 


pu *D v 


pnri 

tHr 2 


1 6S 

i O J 


DU 11 


PT~ 

3 




P U PUT 


1 66 


ID LI 11 


pp. 
3 


L^n.2-D x 


PU.P T. 


167 


Bu-t 


CF 3 


CH 2 Br 


CHF 2 


168 


Bu-t 


CF 3 


CH 2 Br 


CH2CHF2 


169 


Bu-t 


CF 3 


CH 2 Br 


CH2CF3 


170 


Me 


CF 3 


CH (Me) Br 


CHF 2 


171 


Me 


CHF 2 


CH (Me) Br 


CHF 2 


172 


Me 


CF 3 


CH (Me) Br 


CH2CHF2 
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Table 7 



Compound No . 


R 1 


R 2 


R 3 


R 4 


173 


ixie 




CF-* 


ptj / M/=i 


; Di 






PHoPFo 


174 


Mo 

lxi e 




CFt 


t^ri \ xLZ. 


; di 






PHFo 


175 


ixi e 




CHF 2 


p LJ / TT +- 


; BIT 






PHFo 


176 


Me_ 

ixie 




CFo 


TJ / TT 4- 


) Br 






PHoPHF*. 


177 


ixi e 




CF^ 


t_t / tp +- 

In ( iiit 


; Br 






PHoPF-_ 


178 


Mo 

ixie 




CFo. 




XT TJ N 


XT TJ OP 1 

Nrl 2 ntl 


salt 


PHFo 


179 


Mo 

ixi e 




CHFo 


p« TJ OP 1 


\T TJ \ 


XT TJ TJ P 1 

Nri2 HL1 


salt 


PHFo 


180 


Mo 

ixi e 




v-J. 3 


P TJ _ Op 


\T TJ \ 


XT TJ TJ P 1 

Nn 2 rid 


salt 


PU 0 PTJTT_ 


181 


ixi e 




CF-a 


TJ c P 


T\T TJ \ 


XT TJ TJ O 1 

NH2 HC1 


salt 


PH0PF0 


182 






CF-a 


PTJ OP 


T\T TJ > 


XT TJ TJP 1 

Nn2 rlLl 


salt 


PHFo 


183 


174- 
£jL 




CF-a 


P TJ CP 


T\T TJ > 


XT TJ TJ P 1 

Nn 2 ntl 


salt 


pu.pur. 
V-' x_ 2 ^ J- 2 


184 


111 L 




V-"I- 3 


P TJ OP 


t XT TJ \ 

k =Nri i 


XT T J nr 1 ! 

NH 2 HC1 


salt 


PH0PF0 


185 


T_> 


•i 


3 


CH2SC 


t XT TJ N 

1 =NH , 


XT TJ TJ T 

NH2 HC1 


salt 


PHFo 


186 


rr- 


■i 


v_r 3 


ft TT O /^» 

CH 2 SC 


* XT TJ > 

, =NH , 


XT TJ TJ f~~* 1 

NH2 HC1 


_ _ T 1 

salt 


PH0PHF0 


187 


Pr- 


•i 


PF_ 
3 


Z - "' TJ O f* 
CH2SC 


[=NH) 


NH2 HC1 


salt 


^ri2^ 1 - 3 


188 


Pr- 


■n 


V£ 3 


CH2SC 


v =nh ; 


NH2 HC1 


salt 


PUP 

^rir 2 


189 


rr- 


•n 


PFo 




r XT T_T > 

, — NH , 


XT T T T T f 1 

NH2 HC1 


salt 


pu^purv. 
v-'ri r 2 


190 


Pr- 


•n 


PFo 


/-ITT O /"» 
CH2SC 


t XT TT > 

[=NH i 


NH2 HC1 


salt 


pu.pr. 
^ri2v-'l. 3 


191 


dU- 


•n 


PF_ 
3 


CH 2 SC 


f XT T T > 

;=NH ( 


XT TJ T T f* 1 

NH2 HC1 


salt 


pur. 


192 


T3 i i 

dU- 


*n 




CH20C 


f XT T J > 

, =NH ( 


XT TJ TJ f ~l 

NH2 HC1 


salt 


PHoP HFo 


193 


Bu- 


•n 


PFo 


f* T T O 

CH 2 SC 


[=NH] 


NH2 HC1 


salt 


pu.pr, 
k_.n2^-rj 3 


194 


Bu- 


•t 


3 


CH2SC 


;=nh) 


NH 2 HC1 


salt 


pU U 1 -. 


195 


rs 1 1 
BU- 


4_ 
*t 




CH 2 SC 


;=nh) 


XT T T t T ft T 

NH2 HC1 


salt 


L^ri2v-'ri-. 2 


196 
-i- \j 


T_) -i i 

BU- 


't 


^ £ 3 


CH20C 


f —XT T T > 

k =NH , 


XT T T T T f* T 

NH 2 HC1 


. T 1 

salt 


^rl2^r 3 


197 


Me 




PFo 
^ r 3 


/"* T T Of* 
CH2SC 


f XT TJ \ 

^NH] 


XT T T T T 

NH 2 HBr 


salt 


pup. 
_.fli 2 


198 


cxie 




PHFo 


CH 2 SC 


t XT TJ > 

; — NH ] 


XT TJ TJ T~> . 

NH 2 HBr 


_ T j_ 

salt 


pur. 


199 


Me 




PFo 
^ c 3 


CH2SC 


f XT T_T ^ 


XT T T T T T~> 

NH2 HBr 


T ] 

salt 


PU-PTTT?-. 


200 


ixie 




PFo 




' \T TJ > 


M TT TJDvs 

NH2 HBr 


salt 


pU.p TT. 


201 


Et 




CF-a 


CH 2 SC 


;=nh! 


NH 2 HBr 


salt 


PHFo 


'202 


Et 




CF 3 


CH 2 SC 


:=nh) 


NH 2 HBr 


salt 


CH2CHF2 


203 


Et 




CF 3 


CH 2 SC 


:=nh) 


NH 2 HBr 


salt 


CH 2 CF 3 


204 


Pr- 


-i 


CF 3 


CH 2 SC 


[=NH] 


NH 2 HBr 


salt 


CHF 2 


205 


Pr- 


i 


CF 3 


CH 2 SC I 


:=nh) 


NH 2 HBr 


salt 


CH2CHF2 


206 


Pr- 


i 


CF 3 


CH 2 SC 


;=nh) 


NH 2 HBr 


salt 


CH 2 CF 3 


207 


Pr- 


n 


CF 3 


CH 2 SC 


[=NH) 


NH 2 HBr 


salt 


CHF 2 



18 - 



Table 8 



CoiriDOund No . 


R 1 


R 2 


R 3 


R 4 

1 V 


208 


Pr-n 


PF^ 


^rl2oU \— JNri; lNn.2 nor 


salt 


PHoPHF-> 


209 


Pr — n 


^J. 3 


PU,Qp / — MLI\ MH, up 

L,rl2 0L, \ — viti) INrl 2 nox 


e3 lf 

SdlU 


PH0PF0 
^112^-' £ 3 


210 


Bu— n 


^ r 3 


pU A Op / — KT t-J \ MU„ UDy- 

v^.rl20L* \ — INrl; INri2 no! 


Sdll 


PHFo 


211 


Rn-n 

UU 11 


CFq 
v^r 3 


CU^ar* l NT T4 \ NT U « UP-k- 

L,rl20L, \ — INrl; iNrl2 nor 


SdlL 


PH0PHF0 


212 


Bu— n 


^£ 3 


pu,cp / NTU\ NTH« URv* 


SdlL 


PH0PF0 
un2ur 3 


213 


Bu-t 


3 


Un2oL, { — JNn ; I\lri2 rlox 


salt 


pup. 
v^nr 2 


214 


J— > La L- 


PF^ 
3 


rU.QP f Nt U\ MT4 U P v 


salt 


pu.pLir, 
^ ri 2 ^ ii 2 


215 


Bu-t 


v^r 3 




sait 


pu,pr, 


216 


Mp 

1 lv3 


PFo 
3 


C< TJ O TJ 




pur. 


217 


Mp 




r> U C LI 




pur, 


218 


Mp 


PFo 


TJ 0 U 

Lri2bn 




PH^PHF^ 


219 


Mp 


PFo 
v^r 3 


Uri2brl 




pp,pr. 


220 


F"h 


PF-, 
r 3 


Url2orl 




pur. 


221 


Ft 


PFo 
3 


^ TJ O LI 






222 


Ft- 


3 


tt on 
CH20H 




pu,pr. 


£. O 


Pr-i 

XT X X 


P F-> 
3 


CH20H 




pur. 


224 


P V — H 


3 


/^»TJ O TJ 




L^n.2^ri r 2 




Pr -i 

IT X X 


PF-, 
3 


PTT 0 T T 
CH2SH 




pu„p r. 


£. 4. O 


IT X 11 


P F-^ 


TJ O T T 
CH20H 




Unr 2 




Pr-n 

Jr X 11 


PFo 
^i 3 


/^t TJ O TT 




PH^PHU 1 , 
^ri2^-'^ 1 ^ 2 


^ o 


Pr -n 

i. X 11 


PF-, 


f~\ TJ flTT 
CH2SH 




TT T-i 

^li2^r 3 


^ Z. _7 


O U. 11 


^£ 3 


CH2SH 




TJ |"i 

Ln r 2 


z. o u 


Du ll 




pn O TJ 




C* T_J OTJ TTi 


Z. O X 


DU 11 


pr, 
3 


■n T T O TJ 
CH2SH 




p w^r 1 r. 
Url2^r 3 


z. o z. 


DU L 


pr„ 
3 


y^i T T O T T 
CH2SH 




O TJ TT 1 


^ j j 


D n _ r 

o u. l_ 


pr, 
<-r 3 


O TJ CM 
CH2SH 




Uri2^nr 2 


Z. O *i 


DU L. 


pr, 
3 


O LI O LI 
CH2SH 




L.ri2L-r 3 


z. j *j 




pr, 
v^c 3 


In {MQ ) on 




pur. 


236 

£m *J \J 


Mp 




CH (Me) SH 




pur. 


237 


Me 


CF 3 


CH(Me)SH 




CH2CHF2 


238 


Me 


CF 3 


CH (Me ) SH 




CH 2 CF 3 


239 


Me 


CF 3 


CH (Et) SH 




CHF 2 


240 


Me 


CHF 2 


CH(Et)SH 




CHF 2 


241 


Me 


CF 3 


CH (Et) SH 




CH 2 CHF 2 


242 


Me 


CF 3 


CH(Et)SH 




CH 2 CF 3 
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Table 9 



Compound No . 


R 1 


R 2 


R 3 


R 4 


243 


Me 


V^T 3 


^v- ' J. 12 k -' IN a Oul L 


PHFo 


244 


Mp 


v^n x 2 


PHo^~Nl3 + S3 1 r 
ri2 o in a octi l 


pup. 
v^n r 2 


245 


Me 


v^x 3 


rHo^'Na" 1 " S3 1 t 

\s LI 2 O 1MQ O O. _L L, 


PHoPHFo 


246 


Me 


3 


\«*» XI 2*^ IN a Oul L 


^ri2^ x 3 


247 




PFo 
3 


PHo9~N3 + S3 1 r 

V/J12 0 in a oal L 


pur. 
v^xlx 2 


248 


i—i L- 


CFo 


PHo9"M^ + ^3 1 r 
n-' ri 2 o in a. Dal L 


PH^PHF^ 


249 


E1" 
i— 1 1— 


^ r 3 


PHo^'Nfl" 1 " S3 1 r 

\^>n2,*~J IN a oal L 


PT-UPF-, 
v^xl2v-» x 3 


250 


P t — i 

t J_ 1 


PFo 
3 


v^xi20 in a. oal L 


pLJ TT. 


251 


P t— "i 


PFo 
v^r 3 


PHn^'Wa 4 S3lr 
ri 2 O IN a. oal L 


PH^PT4F^ 
^il2v^llx 2 


252 


Pt — *i 

CX. 1 


PFo 


pU. Q~NT i a + Q^lr 
v^n.2^ in a oal L 


v^ri2^r 3 


253 


Dr-n 
t 1 11 


PFo 
v^r 3 


pu. C ~KT -3 + Q="lr 

<^r±2 o in a o a l L. 


pu U 1 . 

v^ri x 2 


254 

4Lm *J *t 


n x ii 


v^r 3 


PU. C ~Vf + Q3 "1 f- 

^il20 IV a oal U 


v>ri2v/nr 2 


255 


Pr-n 

IT X. 11 


PF^ 


V^xl20 IN a o a 1 L. 


pu,p 


256 

£~ <*J \J 


DU 11 


PF-3 


PHo^~M3 + Q^lr 
v^n.20 in a oal L 


^nr 2 


2 S7 


Rl 1 -pi 

Ej U. 11 


PF-, 


^M2o l\la SaXl 


^1x2 v-'ilr 2 


t, JO 


LJ U. 11 


PF-, 
v^r 3 


^xl20 in a Sail 


pU n p TT^ 


*J Z) 


Pn — t 


p ir_ 
^-r 3 


^xl2^ Wa Sale 


pur. 


*L \J \J 


Pn — r 


p U 1 - 

3 


PH^Q'Ma + calf 
Wa. Salt 


PU^PT4 TT 1 ^ 


261 


LJ Li L 


PF-^ 
O x 3 


^M20 Lnci SaXu. 


pu„p r?^ 


vJ 


lit: 


PF^ 
3 


V^rl2i^ J\ SalU 


pur,, 


t D J 


i v ie 


PUTT. 


^il20 i\ Sail 


pu tr. 


264 

^. vj *i 




p T7» 

O x 3 


^n.2 o A. Sail 


PU^PUT?* 


^ O «J 


Mo 


^-C 3 


^ri20 I\ Sail 


p LJ P TT 

v^rl2v-' x 3 


266 


Fr 


PF-, 
^ x 3 


*wil2 O xv Sail 


pur A 
L^rlr 2 




J_j u 


pp. 
3 


PH«Q"^ + calf 

^xl2^ xs. Sail 


p TJ „ p T_T 

Uri20nr 2 


26R 


Ff 


^ x 3 


r , P^Q~T^ + calf 
L*xl2^ xv Sail 


p TT P TT 1 ^ 


26Q 


IT J. X 


PF-. 
3 


L>xl2'^ rv Sail 


PWEV 
onr 2 


910 


Pr_-i 
IT X. X 


3 


pU oal f 

^n.2o i\ Sail 


L,ri2^-' ilr 2 


271 


Dr-i 

x x. x 


PF-3 

3 


pU 0 C"K + e a 1 f 

\^ xi2 xv oaxu 


pu„p 


272 


Pr-n 


CF 3 


CH 2 S"K + salt 


CHF 2 


273 


Pr-n 


CF 3 


CH 2 S"K + salt 


CH 2 CHF 2 


274 


Pr-n 


CF 3 


CH 2 S"K + salt 


CH 2 CF 3 


275 


Bu-n 


CF 3 


CH 2 S"K + salt 


CHF 2 


276 


Bu-n 


CF 3 


CH 2 S"K + salt 


CH 2 CHF 2 


277 


Bu-n 


CF 3 


CH 2 S"K + salt 


CH 2 CF 3 
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Table 10 



Compound No . 


R 1 


R 2 


R 3 


R 4 


278 


Bu-t 


CF 3 


CH 2 S"K + salt 


CHF 2 


279 


Bu-t 


CF 3 


CH 2 S"K + salt 


CH 2 CHF 2 


280 


Bu-t 


CF 3 


CH 2 S"K + salt 


CH 2 CF 3 



Table 11 



3 >N 

HQ K 

Dinpound No . 



Compound No . 


R 1 


R 2 


R 3 


281 


Me 


CF 3 


CHO 


282 


Et 


CF 3 


CHO 


283 


Pr-i 


CF 3 


CHO 


284 


Pr-n 


CF 3 


CHO 


285 


Bu-n 


CF 3 


CHO 


286 


Bu-s 


CF 3 


CHO 


287 


Bu-i 


CF 3 


CHO 


2 88 


Bu-t 


CF 3 


CHO 


289 


Pen-n 


CF 3 


CHO 


290 


Hex-n 


CF 3 


CHO 


291 


Me 


CHF 2 


CHO 


292 


Et 


CHF 2 


CHO 


293 


Pr-i 


CHF 2 


CHO 


294 


Bu-t 


CHF 2 


CHO 


295 


Pen-n 


CHF 2 


CHO 


296 


Hex-n 


CHF 2 


CHO 
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The inventive compounds represented by the general 
formula [I] can be produced, for example, by the following 
production processes, but the process for producing the 
same is not restricted to such processes. 

The following will describe each of the production 
processes in detail. 
<Production Process 1> 



R 1 NHNH 2 



O h O 

R 2 -C-C-C-OR 5 
R 6 [2] 

Step 1 




[1] 

10 wherein R 1 and R 2 represent the same meanings as mentioned 
above, R 5 represents a CI to C3 alkyl group, a phenyl group 
which may be substituted, or a benzyl group which may be 
substituted, and R 6 is a CI to C3 alkyl group. 
(Step 1) 

15 A compound represented by the general formula [3] 

can be produced by reacting the compound represented by the 
general formula [1] with the compound represented by the 
general formula [2] in a solvent or in the absence of a 
solvent (preferably in a suitable solvent) in the presence 

20 or absence of an acid catalyst. 

With respect to the reaction temperature, all the 
reactions are conducted at any temperature of -50°C to a 
reflux temperature of the reaction system, preferably in 
the temperature range of -20°C to 100°C and the reaction 

25 may be completed within a period of 0.5 hour to 72 hours, 
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although the period varies depending on the compounds. 

With respect to the amounts of the reagents to be 
used in the reaction, the amount of the compound repre- 
sented by the general formula [2] is 1 to 3 equivalents and, 
5 when an acid catalyst is used, the amount of the acid cata- 
lyst when used is 0.01 to 2 equivalents, all relative to 1 
equivalent of the compound represented by the general for- 
mula [1] . 

Examples of the solvent include ethers such as di- 

10 oxane, tetrahydrof uran, and dimethoxyethane; halogenated 
hydrocarbons such as dichloroethane, carbon tetrachloride, 
chlorobenzene, and dichlorobenzene; amides such as N,N- 
dimethylacetamide, N, N-dimethylf ormamide, and N-methyl-2- 
pyrrolidinone; sulfur compounds such as dimethyl sulfoxide 

15 and sulfolane; aromatic hydrocarbons such as benzene, tolu- 
ene, and xylene; alcohols such as methanol, ethanol, n- 
propanol, 2-propanol, n-butanol, and 2-methyl-2-propanol; 
carboxylic acids such as formic acid and acetic acid; wa- 
ter; and mixtures thereof. The amount of the solvent to be 

20 used is in a ratio of 0.1 to 20 liters, preferably 0.1 to 5 
liters of the solvent to 1 mol of the compound represented 
by the general formula [1] . 

Examples of the acid catalyst include mineral ac- 
ids such as hydrochloric acid, hydrobromic acid, and sulfu- 

25 ric acid; and organic acids such as formic acid, acetic 
acid, methanesulf onic acid, and p-toluenesulf onic acid. 
<Production Process 2> 



- 23 - 



R' 



6. 




R 4 -L 
[5] 



step 2 



l 



base 




HO 
[4] 



wherein R 1 




and R 6 represent the same meanings as 



mentioned above, and L 1 is a leaving group which is more 
reactive than a halogen atom remaining after haloalkylation 
and represents a halogen atom, a CI to C3 alkylsulf onyloxy 
group, a CI to C3 haloalkylsulf onyloxy group, a phenylsul- 
fonyloxy group which may be substituted, a benzylsulf ony- 
loxy group which may be substituted, or the like and, for 
example, it represents a chlorine atom or a bromine atom 
when R 4 is a CHF2 group and represents a chlorine atom, a 
bromine atom, an iodine atom, a p-toluenesulf onyloxy group, 
a trif luoromethanesulf onyloxy group, a methanesulf onyloxy 
group, or the like when R 4 is a CH 2 CF 3 group. 
(Step 2) 

A compound represented by the general formula [6] 
can be produced by reacting the compound represented by the 
general formula [4] with the compound represented by the 
general formula [5] in a solvent or in the absence of a 
solvent (preferably in a suitable solvent) in the presence 
or absence of a catalyst in the presence of a base. 



reactions are conducted at any temperature of 0°C to a re- 
flux temperature of the reaction system, preferably in the 
temperature range of 0°C to 100°C and the reaction may be 



With respect to the reaction temperature, all the 
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completed within a period of 0.5 hour to 2 4 hours, although 
the period varies depending on the compounds. 

With respect to the amounts of the reagents to be 
used in the reaction, the amount of the compound repre- 
5 sented by the general formula [5] is 1 to 5 equivalents, 
preferably 1 to 3 equivalents, the amount of the base is 1 
to 20 equivalents, preferably 1 to 10 equivalents, and the 
amount of the catalyst is 0.01 to 2.0 equivalents, prefera- 
bly 0.01 to 0.5 equivalent, all relative to 1 equivalent of 

10 the compound represented by the general formula [4]. 

Examples of the base include alkali metal carbon- 
ates such as sodium carbonate and potassium carbonate; al- 
kali metal bicarbonates such as sodium hydrogen carbonate 
and potassium hydrogen carbonate; alkali metal hydroxides 

15 such as sodium hydroxide and potassium hydroxide; alkali 
metal hydrides such as potassium hydride and sodium hy- 
dride; alkali metal alcoholates such as sodium ethoxide and 
sodium methoxide; and organic bases such as 1,8- 
diazabicyclo [5 . 4 . 0] -7-undecene, triethylamine, and pyridine. 

20 Examples of the solvent include ethers such as di- 

oxane, tetrahydrof uran, and 1, 2-dimethoxyethane; halo- 
genated hydrocarbons such as dichloroethane, carbon tetra- 
chloride, chlorobenzene, and dichlorobenzene; amides such 
as N,N-dimethylacetamide, N, N-dimethylf ormamide, and N- 

25 methyl-2-pyrrolidinone; sulfur compounds such as dimethyl 
sulfoxide and sulfolane; aromatic hydrocarbons such as ben- 
zene, toluene, and xylene; alcohols such as methanol, etha- 
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nol, n-propanol, 2-propanol, n-butanol, and 2-methyl-2- 
propanol; ketones such as acetone and methyl ethyl ketone; 
nitriles such as acetonitrile; water; and mixtures thereof. 
The amount of the solvent to be used is in a ratio of 0.1 
5 to 20 liters, preferably 0.1 to 5 liters of the solvent to 
1 mol of the compound represented by the general formula 
[4] . 

Examples of the catalyst include crown ethers such 
as 18-crown-6 and 15-crown-5; quaternary ammonium salts 
10 such as tetra-n-butylammonium bromide and benzyltrimethyl- 
ammonium bromide; and quaternary phosphonium salts such as 
tetra-n-butylphosphoniumm bromide . 
<Production Process 3> 

triphenylphosphine 
azo compound [8] 

R 2 R 4 -OH R 2 

HO R R 4 0 K 

15 [4] [6] 

wherein R 1 , R 2 , R 4 , and R 6 represent the same meanings as 
mentioned above. 
(Step 3) 

20 A compound represented by the general formula [6] 

can be produced by reacting the compound represented by the 

general formula [4] with the compound represented by the 

general formula [7] in the presence of an azo compound [8] 

and triphenylphosphine in a solvent, in accordance with the 
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method described in Synthesis, 1981, 1-28. 

This reaction is conducted ordinarily at a reac- 
tion temperature of -30 to 100°C for 10 minutes to 24 hours. 

With respect to the amounts of the reagents to be 
5 used in the reaction, it is desired that the amount of the 
compound represented by the general formula [7] is 1 to 1.5 
equivalents, the amount of the azo compound [8] is 1 to 1.5 
equivalents, and the amount of triphenylphosphine is 1 to 
1.5 equivalents, all relative to 1 equivalent of the com- 

10 pound represented by the general formula [4], but these 
amounts can be optionally varied depending upon the condi- 
tions of the reaction. 

Examples of the solvent include ethers such as di- 
oxane and tetrahydrof uran; halogenated hydrocarbons such as 

15 1, 2-dichloroethane, carbon tetrachloride, chlorobenzene, 
and dichlorobenzene; amides such as N, N-dimethylacetamide, 
N, N-dimethylf ormamide, and N-methyl-2-pyrrolidinone; sulfur 
compounds such as dimethyl sulfoxide and sulfolane; aro- 
matic hydrocarbons such as benzene, toluene, and xylene; 

20 nitriles such as acetonitrile; and mixtures thereof. The 
amount of the solvent to be used is in a ratio of 0.1 to 20 
liters, preferably 0.1 to 5 liters of the solvent to 1 mol 
of the compound represented by the general formula [4]. 

Examples of the azo compound [8] include diethyl 

25 azodicarboxylate, diisopropyl azodicarboxylate, and the 
like . 

<Production Process 4> 



- 27 - 



7 R 2 7 R 2 

R halogenating agent R 
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[ 9 1 [ 10 ] 

wherein R 1 , R 2 , and R 4 represent the same meanings as men- 
5 tioned above, R 7 and R 8 each represents a hydrogen atom or 
a CI to C3 alkyl group, and X is a halogen atom. 
(Step 4) 

The compound represented by the general formula 
[10] can be produced by reacting the compound represented 

10 by the general formula [9] with a halogenating agent in a 
solvent in the presence or absence of a catalyst. In this 
step, the reaction may be conducted under light irradiation. 
Furthermore, in order to trap an acid produced as a by- 
product, the reaction may be conducted in the presence of a 

15 base. 

This reaction is conducted ordinarily at a reac- 
tion temperature of 20 to 150°C for 10 minutes to 48 hours. 

With respect to the amounts of the reagents to be 
used, the amount of the halogenating agent is desirably 1 

20 to 10 equivalents relative to 1 equivalent of the compound 
of the general formula [9] but it can be optionally varied 
depending upon the conditions of the reaction. The amount 
of the catalyst is 0.01 to 3.0 equivalent, preferably 0.01 
to 1.5 equivalents. 

25 Examples of the halogenating agent include halo- 
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gens such as bromine and chlorine; N-halosuccinimides such 
as N-bromosuccinimide and N-chlorosuccinimide; pyridine 
salts such as pyridinium perbromide; sulfuryl chloride, 
1, 3-dibromo-5, 5-dimethylhydantoin, and the like. 
5 Examples of the solvent include halogenated hydro- 

carbons such as 1, 2-dichloroethane, carbon tetrachloride, 
chlorobenzene, fluorobenzen and dichlorobenzene ; benzene; 
carboxylic acids such as formic acid and acetic acid; wa- 
ter; and mixtures thereof. The amount of the solvent to be 

10 used is in a ratio of 0.1 to 20 liters, preferably 0 . 1 to 5 
liters of the solvent to 1 mol of the compound represented 
by the general formula [9]. 

Examples of the catalyst include benzoyl peroxide, 
a hydrogen peroxide solution, a, a f -azobisisobutyronitrile, 

15 and mixtures thereof. 

Examples of the base include alkali metal hydrox- 
ides such as sodium hydroxide and potassium hydroxide; al- 
kali metal carbonates such as sodium carbonate and potas- 
sium carbonate; alkali metal bicarbonates such as sodium 

20 hydrogen carbonate and potassium hydrogen carbonate; and 
the like. 

< Product ion Process 5> 
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[13] 



wherein R 1 , R 2 , R 4 , R 7 , R 8 , and X represent the same mean- 
ings as mentioned above. 
(Step 5) 

5 The compound represented by the general formula 

[12] can be produced by reacting the compound represented 
by the general formula [10] with the compound represented 
by the general formula [11] (thiourea) in a solvent. 

With respect to the amounts of the reagents to be 

10 used, the amount of the a compound represented by the gen- 
eral formula [11] is desirably 1 to 1.5 equivalents rela- 
tive to 1 equivalent of the compound of the general formula 
[10], but it can be optionally varied depending upon the 
conditions of the reaction. 

15 Examples of the solvent include ethers such as di- 

oxane and tetrahydrof uran; halogenated hydrocarbons such as 
dichloroethane, carbon tetrachloride, chlorobenzene, and 
dichlorobenzene; aromatic hydrocarbons such as benzene, 
toluene, and xylene; amides such as N, N-dimethylacetamide, 
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N r N-dimethylf ormamide, and N-methyl-2-pyrrolidinone; alco- 
hols such as methanol, ethanol, and 2-propanol; nitriles 
such as acetonitrile; ketones such as acetone and methyl 
ethyl ketone; water; and mixtures thereof. The amount of 
5 the solvent to be used is in a ratio of 0.1 to 20 liters, 
preferably 0.1 to 5 liters of the solvent to 1 mol. of the 
compound represented by the general formula [10] . 
(Step 6) 

The compound represented by the general formula 

10 [13] can be produced by hydrolyzing a compound represented 
by the general formula [12] in a solvent in the presence or 
absence of a base. In this step, the compound may be pro- 
duced in the presence or absence of a reducing agent or un- 
der an inert gas stream. Moreover, the compound repre- 

15 sented by the general formula [13] may be used in the next 
reaction without isolation and purification. 

With respect to the amounts of the reagents to be 
used, the amount of the base is desirably 1 to 10 equiva- 
lents relative to 1 equivalent of the compound of the gen- 

20 eral formula [12], but it can be optionally varied depend- 
ing upon the conditions of the reaction. 

Examples of the solvent include ethers such as di- 
oxane and tetrahydrof uran; halogenated hydrocarbons such as 
dichloroethane, carbon tetrachloride, chlorobenzene, and 

25 dichlorobenzene; aromatic hydrocarbons such as benzene, 
toluene, and xylene; amides such as N, N-dimethylacetamide, 
N, N-dimethylf ormamide, and N-methyl-2-pyrrolidinone; sulfur 
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compounds such as dimethyl sulfoxide and sulfolane; aro- 
matic hydrocarbons such as benzene, toluene, and xylene; 
nitriles such as acetonitrile; alcohols such as methanol, 
ethanol, and 2-propanol; ketones such as acetone and methyl 
5 ethyl ketone; water; and mixtures thereof. The amount of 
the solvent to be used is in a ratio of 0.1 to 20 liters, 
preferably 0.1 to 5 liters of the solvent to 1 mol of the 
compound represented by the general formula [12] . 

Examples of the base include alkali metal carbon- 

10 ates such as sodium carbonate and potassium carbonate; al- 
kali metal hydroxides such as sodium hydroxide and potas- 
sium hydroxide; alkali metal bicarbonates such as sodium 
hydrogen carbonate and potassium hydrogen carbonate; alkali 
metal alcoholates such as sodium ethoxide and sodium meth- 

15 oxide; and organic bases such as 1 , 8-diazabicyclo [ 5 . 4 . 0 ] -7- 
undecene . 

Examples of the reducing agent include sodium 
borohydride and the like. 

Examples of the inert gas include nitrogen, argon, 
20 and the like. 
(Step 7) 

The compound represented by the general formula 
[13] can be produced by reacting the compound represented 
by the general formula [10] with a sulfide in a solvent in 
25 the presence or absence of a base. In this step, the com- 
pound may be produced in the presence or absence of a re- 
ducing agent or under an inert gas stream. Moreover, the 
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compound represented by the general formula [13] may be 
used in the next reaction without isolation and purifica- 
tion. 

With respect to the amounts of the reagents to be 
used, it is desirable that the amount of the sulfide is 1 
to 5 equivalents and the amount of the base is 1 to 10 
equivalents, all relative to 1 equivalent of the compound 
of the general formula [10] , but these can be optionally 
varied depending upon the conditions of the reaction. 

Examples of the solvent include ethers such as di- 
oxane and tetrahydrof uran; halogenated hydrocarbons such as 
dichloroethane, carbon tetrachloride, chlorobenzene, and 
dichlorobenzene; aromatic hydrocarbons such as benzene, 
toluene, and xylene; amides such as N, N-dimethylacetamide, 
N,N-dimethylf ormamide, and N-methyl-2-pyrrolidinone; sulfur 
compounds such as dimethyl sulfoxide and sulfolane; aro- 
matic hydrocarbons such as benzene, toluene, and xylene; 
nitriles such as acetonitrile; alcohols such as methanol, 
ethanol, and 2-propanol; ketones such as acetone and methyl 
ethyl ketone; water; and mixtures thereof. The amount of 
the solvent to be used is in a ratio of 0.1 to 20 liters, 
preferably 0.1 to 5 liters of the solvent to 1 mol of the 
compound represented by the general formula [10] . 

Examples of the sulfide include alkali metal sul- 
fides such as sodium sulfide and potassium sulfide; alkali 
metal hydrosulf ides such as sodium hydrosulfide and potas- 
sium hydrosulf ide; hydrogen sulfide, ammonium sulfide, so- 
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dium thioacetate, potassium thioacetate, and the like. 

Examples of the base include alkali metal carbon- 
ates such as sodium carbonate and potassium carbonate; al- 
kali metal hydroxides such as sodium hydroxide and potas- 
5 sium hydroxide; alkali metal hydrides such as potassium hy- 
dride and sodium hydride; alkali metal alcoholates such as 
sodium ethoxide and sodium methoxide; and organic bases 
such as 1, 8-diazabicyclo [5 . 4 . 0] -7-undecene . 

As the reducing agent and the inert gas, those the 
10 same as in Step 6 of Production Process 5 may be mentioned. 
<Production Process 6> 

R 2 R 2 

X-]sj formylation >)^m 

>N step 8 r N -pi 

HO HO 
[14] [15] 

wherein R 1 and R 2 represent the same meanings as mentioned 

15 above. 

(Step 8) 

The compound represented by the general formula 
[15] can be produced by reacting the compound of the gen- 
eral formula [14] with N, N-dimethylf ormamide in a solvent 

20 or in the absence of a solvent in the presence of phos- 
phoryl chloride, phosgene, or thionyl chloride in accor- 
dance with the Vilsmeier method described in Org. Synth., 
Vol. IV, 831 (1963), or by reacting the compound of the 
general formula [14] with a dihalogenomethyl ether in a 

25 solvent in the presence of a Lewis acid, followed by hy- 
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drolysis, in accordance with the method described in Chem. 
Ber. , 93, 88 (1960) . 

This reaction is conducted ordinarily at -40 to 
150°C for 10 minutes to 24 hours. 
5 With respect to the amounts of reagents to be 

used in the reaction, it is desired that the amount of 
phosphoryl chloride, phosgene, thionyl chloride, N, N- 
dimethylf ormamide, Lewis acid, or dihalogenomethyl ether is 
1 to 1.5 equivalents, relative to 1 equivalent of the com- 
10 pound of the general formula [14], but the amount can be 
optionally varied depending upon the conditions of the re- 
action. 

Examples of the Lewis acid include titanium tet- 
rachloride, tin tetrachloride, zinc chloride, aluminum 

15 chloride, zinc bromide, and the like. 

Examples of the dihalogenomethyl ether include 
dichloromethyl methyl ether and the like. 

Examples of the solvent include halogenated hy- 
drocarbons such as dichloroethane, carbon tetrachloride, 

20 and chloroform; aliphatic hydrocarbons such as hexane and 
heptane; ethers such as dioxane and tetrahydrof uran; car- 
boxylic acids such as acetic acid; amides such as N,N- 
dimethylf ormamide; carbon disulfide; and mixtures thereof. 
The amount of the solvent to be used is in a ratio of 0.1 

25 to 20 liters, preferably 0.2 to 5 liters of the solvent to 
1 mol of the compound represented by the general formula 
[14] . 
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<Production Process 7> 

R 2 r*- L i R 2 

/^N 1 5 ] base /^N 

ohc ^ r1 step9 1 OHC >S 

HO K R 4 0 R 

[16] [17] 

wherein R 1 , R 2 , R 4 , and L 1 represent the same meanings as 

5 mentioned above. 

(Step 9) 

The compound represented by the general formula 
[17] can be produced by reacting the compound represented 
by the general formula [16] with the compound represented 

10 by the general formula [5] in a solvent or in the absence 
of a solvent (preferably in a suitable solvent) in the 
presence or absence of a catalyst in the presence of a base. 

With respect to the reaction temperature, all the 
reactions are carried out at any temperature of 0°C to a 

15 reflux temperature of the reaction system, preferably in 
the temperature range of 0°C to 100°C and the reaction may 
be conducted for 0.5 hour to 24 hours, although the period 
varies depending on the compounds. 

With respect to the amounts of the reagents to be 

20 used in the reaction, the amount of the compound repre- 
sented by the general formula [5] is 1 to 5 equivalents, 
preferably 1 to 3 equivalents, the amount of the base is 1 
to 20 equivalents, preferably 1 to 10 equivalents, and the 
amount of the catalyst is 0.01 to. 2.0 equivalents, prefera- 

25 bly 0.01 to 0.5 equivalent, all relative to 1 equivalent of 
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the compound represented by the general formula [16] . 

As the solvent, the base, and the catalyst, those 
the same as in Step 2 of Production Process 2 may be men- 
tioned. 

5 <Production Process 8> 

R 2 R 2 

halomethylation z^N 

R 4 0 K R 4 0 R 

[ 18 ] [ 19 ] 

wherein R 1 , R 2 , R 4 , and X represent the same meanings as 

mentioned above. 

10 (Step 10) 

The compound represented by the general formula 
[19] can be produced by reacting the compound represented 
by the general formula [18] with a hydrogen halide and for- 
maldehyde or paraformaldehyde in a solvent in the presence 

15 or absence of a Lewis acid, in accordance with the method 
described in Org. Synth., Vol. Ill, 557 (1955) or J. Amer. 
Chem. Soc, 72, 2216 (1950), or by reacting the compound 
represented by the general formula [18] with a haloge- 
nomethyl ether in a solvent or without solvent in the pres- 

20 ence of a Lewis acid, in accordance with the method de- 
scribed in J. Amer. Chem. Soc, 97, 6155 (1975). 

This reaction is conducted ordinarily at -40 to 
150°C for 10 minutes to 24 hours. 

With respect to the amounts of the reagents used, 

25 it is desired that the amount of the hydrogen halide is 1 
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to 2 equivalents, the amount of formaldehyde or paraformal- 
dehyde is 1 to 2 equivalents, the amount of the Lewis acid 
is 1 to 2 equivalents, and the amount of the halogenomethyl 
ether is 1 to 2 equivalents, all relative to 1 equivalent 
5 of the compound of the general formula [18] . However, 
these amounts can be optionally varied depending upon the 
conditions of the reaction. 

Examples of the Lewis acid include titanium tet- 
rachloride, zinc chloride, aluminum chloride, zinc bromide, 

10 and the like. 

Examples of the hydrogen halide include hydrogen 
chloride, hydrogen bromide, and hydrogen iodide. 

Examples of the halogenomethyl ether include 
chloromethyl methyl ether, bromomethyl methyl ether, and 

15 the like. 

Examples of the solvent include halogenated hydro- 
carbons such as dichloroethane, carbon tetrachloride, and 
chloroform; aliphatic hydrocarbons such as hexane and hep- 
tane; ethers such as dioxane and tetrahydrof uran; carbox- 

20 ylic acids such as acetic acid; carbon disulfide; and mix- 
tures thereof. The amount of the solvent to be used is in 
a ratio of 0.1 to 20 liters, preferably 0.1 to 5 liters of 
the solvent to 1 mol of the compound represented by the 
general formula [18] . 

25 In this connection, the compound represented by 

the general formula [18] can be produced by converting the 
hydrogen atom of the corresponding compound wherein R 4 is a 
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hydrogen atom into the R 4 in accordance with Production 
Process 2 or 3 . 

The following will explain the processes for pro- 
ducing the inventive compounds specifically. Also, physi- 
5 cal properties of the inventive compounds produced in re- 
spective Examples or produced in accordance with respective 
Examples are shown. 
Example 1 

Production of l-tert-butyl-5-dif luoromethoxy-3- 

10 trif luoromethyl-lH-pyrazole (Inventive Compound No. 021) 

To a solution of 10.4 g (50.0 mmol) of 1-tert- 
butyl-5-hydroxy-3-trif luoromethyl-lH-pyrazole in 50 ml of 
N, N-dimethylf ormamide was added 7.6 g (55.0 mmol) of anhy- 
drous potassium carbonate at room temperature. While the 

15 reaction solution was stirred, an excess amount of chloro- 
dif luoromethane was introduced into the reaction solution 
at 80°C. After the confirmation of disappearance of the 
starting material, the introduction of chlorodif luoro- 
methane was stopped and the reaction solution was cooled to 

20 room temperature. Thereafter, the reaction solution was 
poured into water and extracted with diisopropyl ether. 
The resulting organic layer was washed with water and dried 
over anhydrous magnesium sulfate. The solvent was removed 
by evaporation under reduced pressure and the residue was 

25 distilled under reduced pressure to obtain 10.8 g (yield: 
83.7%) of l-tert-butyl-5-dif luoromethoxy-3-trif luoromethyl- 
lH-pyrazole as a yellow liquid. 
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1 H-NMR value (CDCI3/TMS 5 (ppm) ) : 6.53(1H, t, J=71.9Hz), 6. 
14(1H, s) f 1.63(9H, s) 
Example 2 

Production of l-tert-butyl-5- (2, 2-dif luoroethoxy) -3- 

5 trif luoromethyl-lH-pyrazole (Inventive Compound No. 022) 

To a solution of 50.0 g (240.2 mmol) of 1-tert- 
butyl-5-hydroxy-3-trif luoromethyl-lH-pyrazole in 1000 ml of 
tetrahydrofuran were added 75.6 g (288.2 mmol) of 
triphenylphosphine and 23.7 g (288.8 mmol) of 2,2- 

10 dif luoroethanol at room temperature, followed by stirring. 

Under ice-cooling, 58.3 g (288.3 mmol) of diisopropyl azo- 
dicarboxylate was added into the reaction solution, fol- 
lowed by 5 hours of stirring. After the completion of the 
reaction was confirmed, the reaction solution was poured 

15 into water and extracted with diethyl ether. The resulting 
organic layer was washed with water and dried over anhy- 
drous magnesium sulfate. The solvent was removed by evapo- 
ration under reduced pressure and the residue was distilled 
under reduced pressure to obtain 38.2 g (yield: 58.4%) of 

20 l-tert-butyl-5- (2 , 2-dif luoroethoxy ) -3-trif luoromethyl-lH- 
pyrazole . 

Boiling point: 98 to 100°C/6 KPa (45 mmHg) 
Refractive index (n D 2 o) : 1.3921 

^-NMR value (CDCI3/TMS 8 (ppm)): 6.10(1H, tt, J=3.8, 54 . 5H 
25 z), 5.84(1H, s), 4.25(2H, dt, J=3.8, 13.0Hz), 1.60(9H, s) 
Example 3 

Production of l-tert-butyl-4-chloromethyl-5- (2, 2- 
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dif luoroethoxy) -3-trif luoromethyl-lH-pyrazole (Inventive 
Compound No. 141) 

To a solution of 13.6 g (50.0 mmol) of 1-tert- 
butyl-5- (2, 2-dif luoroethoxy) -3-trif luoromethyl-lH-pyrazole 
5 in 50 ml of acetic acid were added 5.0 g (purity: 90% , 
150.0 mmol) of paraformaldehyde and 20.5 g (150.0 mmol) of 
zinc chloride at room temperature, followed by stirring. 
Furthermore, an excess amount of hydrogen chloride was in- 
troduced into the reaction solution under ice-cooling, fol- 

10 lowed by 1 hour of stirring. After the completion of the 
reaction was confirmed, the reaction solution was poured 
into water and extracted with diethyl ether. The resulting 
organic layer was washed with water and dried over anhy- 
drous magnesium sulfate. The solvent was removed by evapo- 

15 ration under reduced pressure and a gas chromatographic 
analysis was conducted to confirm that l-tert-butyl-4- 
chloromethyl-5- (2, 2-dif luoroethoxy ) -3-trif luoromethyl-lH- 
pyrazole was formed in an amount of 50.1%. 
Example 4 

20 Production of 5-hydroxy-l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-carbaldehyde (Inventive Compound No. 281) 

Into 16.6 g (100.0 mmol) of 5-hydroxy-l-methyl-3- 
trif luoromethyl-lH-pyrazole in 15.4 g of N,N- 
dimethylf ormaldehyde was added 16.2 g (105.0 mmol) of phos- 

25 phorus oxychloride at 0°C, followed by 1 hour of stirring 
at room temperature. Furthermore, the whole was stirred at 
100°C for 1 hour. After the completion of the reaction was 
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confirmed, the reaction solution was poured into water and 
the pH was made 10 or more with a 25% sodium hydroxide so- 
lution and then the aqueous layer was washed with ethyl 
acetate. The pH of the resulting aqueous layer was made 
5 about 4 with a saturated citric acid solution and then ex- 
tracted with diethyl ether. The resulting organic layer 
was washed with water and saline, successively, and then 
dried over anhydrous magnesium sulfate. The solvent was 
removed by evaporation under reduced pressure and the resi- 
10 due was purified by silica gel column chromatography to ob- 
tain 4.5 g (yield: 23.2%) of 5-hydroxy-l-methyl-3- 
trif luoromethyl-lH-pyrazole-4-carbaldehyde . 
Example 5 

Production of 5-dif luoromethoxy-l-methyl-3-trif luoromethyl- 
15 lH-pyrazole-4-carbaldehyde (Inventive Compound No. 02 6) 

To 1.7 g (8.8 mmol) of 5-hydroxy-l-methyl-3- 
trif luoromethyl-lH-pyrazole in 20 ml of tetrahydrof uran 
were added 2.5 g (43.8 mmol) of powdery potassium hydroxide 
and 0.14 g (0.44 mmol) of tetrabutylammonium bromide at 
20 room temperature, followed by stirring. Furthermore, 
chlorodif luoromethane was introduced into the reaction so- 
lution until the reaction system was saturated therewith. 
Thereafter, the whole was stirred at room temperature over- 
night. After the completion of the reaction was confirmed, 
25 the reaction solution was poured into water and extracted 
with diethyl ether. The resulting organic layer was washed 
with water and saline, successively, and then dried over 
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anhydrous magnesium sulfate. The solvent was removed by 
evaporation under reduced pressure and a gas chroma- 
tographic analysis was conducted to confirm that 5- 
dif luoromethoxy-1 -methyl- 3- trif luoromethyl-lH-pyrazole-4- 
5 carbaldehyde was formed in an amount of 8.8%. 
Example 6 

Production of 1, 4-dimethyl-5-hydroxy-3-trif luoromethyl-lH- 
pyrazole (Inventive Compound No. 036) 

To a solution of 20.9 g (454.2 mmol) of methylhy- 

10 drazine in 500 ml of ethanol was added dropwise under stir- 
ring 90.0 g (454.2 mmol) of ethyl 4 , 4 , 4-trif luoro-2-methyl- 
3-oxobutanoate under ice-cooling so that the temperature 
did not exceed 10°C. After the completion of the dropwise 
addition, the whole was stirred at room temperature for 30 

15 minutes. Then, 10 ml of concentrated hydrochloric acid was 
added into the reaction solution, followed by 2 days of 
stirring under refluxing. After the completion of the re- 
action was confirmed, the solvent was removed by evapora- 
tion under reduced pressure. Water was added to the resi- 

20 due, followed by extraction with ethyl acetate. The re- 
sulting organic layer was washed with water and saline, 
successively, and then dried over anhydrous magnesium sul- 
fate. The solvent was removed by evaporation under reduced 
pressure and the residue was washed with n-hexane to obtain 

25 61.0 g (yield: 74.6%) of 1 , 4-dimethyl-5-hydroxy-3- 
trif luoromethyl-lH-pyrazole as white crystals (melting 
point: 148 to 151°C) . 
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^-NMR value (CDCI3/TMS8 (ppm) ) : 3.70(3H, d) , 1.99(3H, d) 
Melting point: 148 to 151°C 
Example 7 

Production of 5-dif luoromethoxy-1 , 4-dimethyl-3- 

5 trif luoromethyl-lH-pyrazole (Inventive Compound No. 076) 

Into 78.6 g (436.4 mmol) of 1 , 4-dimethyl-5- 
hydroxy-3-trif luoromethyl-lH-pyrazole in 500 ml of 2- 
propanol was added 153.1 g (2728.6 mmol) of powdery potas- 
sium hydroxide at room temperature, followed by stirring. 

10 Furthermore, an excess amount of chlorodif luoromethane was 
introduced into the reaction solution under stirring. 
Thereafter, the reaction temperature once rose to 70°C by 
exothermic heat and then returned to room temperature after 
2 hours. After the completion of the reaction was con- 

15 firmed, the reaction solution was poured into water and ex- 
tracted with ethyl acetate. The resulting organic layer 
was washed with water and saline, successively, and then 
dried over anhydrous magnesium sulfate. The solvent was 
removed by evaporation under reduced pressure and the resi- 

20 due was distilled to obtain 88.9 g (yield: 88.5%) of 5- 
dif luoromethoxy-1, 4-dimethyl-3-trif luoromethyl-lH-pyrazole 
as a colorless transparent liquid. 

X H-NMR value (CDC1 3 /TMS8 (ppm)): 6.52(1H, t, J=71.5Hz), 3. 
78(3H, s), 2.07(3H, s) 
25 Boiling point: 98 to 100°C/6 KPa (45 mmHg) 
Refractive index (n D 2 o) : 1.3921 
Example 8 
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Production of 4-bromomethyl-5-dif luoromethoxy-l-methyl-3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 151) 

To a solution of 11.5 g (50.0 mmol) of 5- 
dif luoromethoxy-1, 4-dimethyl-3-trif luoromethyl-lH-pyrazole 
5 in 50 ml of carbon tetrachloride were added 9.8 g (55.0 
mmol) of N-bromosuccinimide and 0.41 (2.5 mmol) of <x,a'- 
azobisisobutyronitrile, followed by heating and refluxing 
under stirring. The reaction solution was externally irra- 
diated with a light for 1 hour. After the completion of 

10 the reaction was confirmed, the reaction solution was 
poured into water and extracted with chloroform. The re- 
sulting organic layer was washed with water and saline, 
successively, and then dried over anhydrous magnesium sul- 
fate. The solvent was removed by evaporation under reduced 

15 pressure to obtain 17.8 g (purity: 72.0% f yield: 82.7%) of 
4-bromomethyl-5-dif luoromethoxy-l-methyl-3-trif luoromethyl- 
lH-pyrazole . 

X H-NMR value (CDC1 3 /TMS 5 (ppm) ) : 6.73(1H, t, J=71.5Hz), 4. 
39(2H, s), 3.82(3H, d) 
20 Refractive index (n D 20 ) : 1. 4401 
Example 9 

Production of 4-bromomethyl-5-dif luoromethoxy-l-methyl-3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 151) 

To a solution of 0.50 g (2.17 mmol) of 5- 
25 dif luoromethoxy-1, 4-dimethyl-3-trif luoromethyl-lH-pyrazole 
in 5 ml of carbon tetrachloride were added 0.90 g (5.64 
mmol) of bromine and a minute amount of benzoyl peroxide, 
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followed by heating and refluxing under stirring. The re- 
action solution was externally irradiated with a light for 
2 hours and 30 minutes. After the completion of the reac- 
tion, a gas chromatographic analysis was conducted to con- 
5 firm that 4-bromomethyl-5-dif luoromethoxy- 1 -methyl -3- 
trif luoromethyl-lH-pyrazole was formed in an amount of 
80.2%. 
Example 10 

Production of 2- ( 5-dif luoromethoxy-l-methyl-3- 

10 trif luoromethyl-lH-pyrazole-4-ylmethyl) -isothiourea hydro- 
bromide (Inventive Compound No. 197) 

To a solution of 19.1 g (purity: 75.0%, 46.3 mmol) 
of 4 -bromome thyl- 5 -dif luoromethoxy-1 -methyl- 3- 

trif luoromethyl-lH-pyrazole in 30 ml of ethanol was added 
15 3.5 g (46.3 mmol) of thiourea, followed by 1 hour of heat- 
ing and refluxing under stirring. The solvent was removed 
by evaporation under reduced pressure and the residue was 
washed with a mixed solvent of ethyl acetate and n-hexane 
to obtain 13.8 g (yield: 77.5%) of 2- ( 5-dif luoromethoxy-1- 
20 methyl-3-trif luoromethyl-lH-pyrazole-4-ylmethyl) - 

isothiourea hydrobromide as white crystals (melting point: 
130 to 131°C) . 

X H-NMR value (CDCl 3 +DMSO-d6/TMS 5 (ppm) ) : 9.21(2H, br) , 9.1 
2(2H, br),6.92(lH, t, J=71.2Hz), 4.40 (2H, s) , 3.83(3H, s) 
25 Example 11 

Production of ( 5-dif luoromethoxy-l-methyl-3- 

trif luoromethyl-lH-pyrazole-4-yl) -methanethiol ( Inventive 
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Compound No. 216) 

To a solution of 1.00 g (2.60 mmol) of 2-(5- 
dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 
ylmethyl) -isothiourea hydrobromide in 2 ml of N, N- 
5 dimethylf ormamide were added 0.4 3 g (3.12 mmol) of anhy- 
drous potassium carbonate and 1 ml of water, followed by 1 
hour of stirring at room temperature. After the completion 
of the reaction was confirmed, the reaction solution was 
poured into water and extracted with diethyl ether. The 

10 resulting organic layer was washed with water and then 
dried over anhydrous magnesium sulfate. The solvent was 
removed by evaporation under reduced pressure to obtain 
0.66 g (purity: 84.9%, yield: 82.4%) of ( 5-dif luoromethoxy- 
l-methyl-3-trif luoromethyl-lH-pyrazole-4-yl) -methanethiol . 

15 1 H-NMR value (CDCI3/TMS 8 (ppm) ) : 6. 72 (1H, t, J=71 . 7Hz) , 3 . 81 
(3H,s) ,3.63(2H,s) , 3.20(lH,br) 
Example 12 

Production of ( 5-dif luoromethoxy-l-methyl-3- 

trif luoromethyl-lH-pyrazole-4-yl) -methanethiol ( Inventive 

20 Compound No. 216) 

To a solution of 1.55 g (5.00 mmol) of 4- 
bromomethyl- 5-dif luoromethoxy-l-methyl-3-trif luoromethyl- 
lH-pyrazole in 10 ml of ethanol was added 0.48 g (purity: 
70.0%, 6.00 mmol) of sodium hydrosulfide n- hydrate, fol- 

25 lowed by 1 hour of stirring at room temperature. After the 
completion of the reaction, a gas chromatographic analysis 
was conducted to confirm that ( 5-dif luoromethoxy-l-methyl- 
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3-trif luoromethyl-lH-pyrazole-4-yl) -methanethiol was formed 
in an amount of 4 0.0%. 
Example 13 

Production of 4-chloromethyl-5-dif luoromethoxy-l-methyl-3- 
5 trif luoromethyl-lH-pyrazole (Inventive Compound No. 123) 

To a solution of 11.5 g (50.0 mmol) of 5- 
dif luoromethoxy-1, 4-dimethyl-3-trif luoromethyl-lH-pyrazole 
in 50 ml of carbon tetrachloride were added 10.1 g (75.0 
mmol) of sulfuryl chloride and 0.8 (5.0 mmol) of a,a f - 

10 azobisisobutyronitrile, followed by heating and refluxing 
under stirring. The reaction solution was externally irra- 
diated with a light for 11 hours. After the completion of 
the reaction was confirmed, the reaction solution was 
poured into water and extracted with chloroform. The re- 

15 suiting organic layer was washed with water and saline, 
successively, and then dried over anhydrous magnesium sul- 
fate. The solvent was removed by evaporation under reduced 
pressure and the residue was purified by silica gel column 
chromatography to obtain 4.8 g (purity: 83.4%, yield: 

20 30 . 3%) of 4-chloromethyl-5-dif luoromethoxy-l-methyl-3- 
trif luoromethyl-lH-pyrazole as a colorless transparent liq- 
uid. 

^-NMR value (CDCI3/TMS 8 (ppm) ) : 6.69(1H, t, J=71.5Hz), 4. 
51(2H, s), 3.82(3H, s) 
25 Refractive index (n D 20 ) : 1.4157 
Example 14 

Production of 4-chloromethyl-5-dif luoromethoxy-l-methyl-3- 
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trif luoromethyl-lH-pyrazole (Inventive Compound No. 123) 

To a solution of 1.00 g (4.35 mmol) of 5- 
dif luoromethoxy-1, 4-dimethyl-3-trif luoromethyl-lH-pyrazole 
in 10 ml of carbon tetrachloride was added 0.55 g (6.52 
5 mmol) of sodium hydrogen carbonate, followed by heating and 
refluxing under stirring. The reaction solution was exter- 
nally irradiated with a light and chlorine gas was intro- 
duced in a suitable amount while the amount of the aimed 
compound formed was confirmed by gas chromatography. After 
10 the completion of the reaction, a gas chromatographic 
analysis was conducted to confirm that 4-chloromethyl-5- 
dif luoromethoxy-1 -met hy 1-3- trif luoromethyl-lH-pyrazole was 
formed in an amount of 61.7%. 
Example 15 

15 Production of 2- ( 5-dif luoromethoxy-l-methyl-3- 

trif luoromethyl-lH-pyrazole-4-ylmethyl) -isothiourea hydro- 
chloride (Inventive Compound No. 17 8) 

To a solution of 3.7 g (purity: 83.4%, 11.7 mmol) 
of 4 -chlor omethy 1-5-dif luoromethoxy-1 -methyl- 3- 

20 trif luoromethyl-lH-pyrazole in 20 ml of ethanol was added 
0.8 g (11.1 mmol) of thiourea, followed by stirring at room 
temperature overnight and further heating and stirring at 
50°C for 1 hour. The solvent was removed by evaporation 
under reduced pressure and the residue was washed with n- 

25 hexane to obtain 3.8 g (yield: 96.4%) of 2-(5- 
dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 
ylmethyl ) -isothiourea hydrochloride as white crystals 
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(melting point: 117 to 119°C) . 
Example 16 

Production of l-ethyl-5-hydroxy-4-methyl-3-trif luoromethyl- 
lH-pyrazole (Inventive Compound No. 037) 
5 To a solution of 1.2 g (20.0 mmol) of ethylhydra- 

zine in 20 ml of ethanol was added dropwise under stirring 
4.4 g (20.0 mmol) of ethyl 4 , 4 , 4-trif luoro-2-methyl-3- 
oxobutanoate under ice-cooling so that the temperature in 
the reaction system did not exceed 10°C. After the drop- 

10 wise addition, the whole was stirred at room temperature 
for 30 minutes. Then, 1 ml of concentrated hydrochloric 
acid was added into the reaction solution, followed by 2 
days of stirring under refluxing. After the completion of 
the reaction was confirmed, the solvent was removed by 

15 evaporation under reduced pressure. Water was added to the 
residue, followed by extraction with ethyl acetate. The 
resulting organic layer was washed with water and saline, 
successively, and then dried over anhydrous magnesium sul- 
fate. The solvent was removed by evaporation under reduced, 

20 pressure and the residue was washed with n-hexane to obtain 
2.8 g (yield: 71.8%) of l-ethyl-5-hydroxy-4-methyl-3- 
trif luoromethyl-lH-pyrazole as white crystals (melting 
point: 150 to 152°C) . 

1 H-NMR value (CDC1 3 /TMS 8 (ppm) ) : 6.78(1H, br) , 4.06(2H, 
25 q) , 1.98(3H, d) , 1.37(3H, t) 
Example 17 

Production of 5-hydroxy-4-methyl-l-iso-propyl-3- 
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trif luoromethyl-lH-pyrazole (Inventive Compound No. 038) 

To a solution of 7.4 g (100.0 miriol) of iso- 
propylhydrazine in 100 ml of ethanol was added dropwise un- 
der stirring 23.3 g (purity: 85.0%, 100.0 mmol) of ethyl 
5 4,4, 4 -trif luoro-2-methyl-3-oxobutanoate under ice-cooling 
so that the temperature in the reaction system did not ex- 
ceed 10°C. After the dropwise addition, the whole was 
stirred at room temperature for 30 minutes. Then, 1 ml of 
concentrated hydrochloric acid was added into the reaction 

10 solution, followed by 2 days of stirring under refluxing. 
After the completion of the reaction was confirmed, the 
solvent was removed by evaporation under reduced pressure. 
Water was added to the residue, followed by extraction with 
ethyl acetate. The resulting organic layer was washed with 

15 water and saline, successively, and then dried over anhy- 
drous magnesium sulfate. The solvent was removed by evapo- 
ration under reduced pressure and the residue was washed 
with n-hexane to obtain 18.1 g (yield: 87.0%) of 5-hydroxy- 
4 -methyl- l-iso-propyl-3-trif luoromethyl-lH-pyrazole as 

20 white crystals (melting point: 150 to 153°C) . 

1 H-NMR value (CDCI3/TMS 5 (ppm) ) : 4.58 (1H, m) , 1.98 (3H, d) , 
1.44(6H, d) 
Example 18 

Production of 5-dif luoromethoxy-4 -methyl -1-i so-propy 1-3- 
25 trif luoromethyl-lH-pyrazole (Inventive Compound No. 084) 

Into 17.1 g (82.1 mmol) of 5-hydroxy-4-methyl-l- 
iso-propyl-3-trif luoromethyl-lH-pyrazole in 100 ml of 2- 
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propanol was added 23.0 g (410.7 mmol) of powdery potassium 
hydroxide at room temperature, followed stirring. Further- 
more, stirring was continued while an excess amount of 
chlorodif luoromethane was introduced into the reaction so- 
5 lution. Thereafter, the reaction temperature once rose to 
7 0°C by exothermic heat and then returned to room tempera- 
ture after 2 hours. After the completion of the reaction 
was confirmed, the reaction solution was poured into water 
and extracted with ethyl acetate. The resulting organic 

10 layer was washed with water and saline, successively, and 
then dried over anhydrous magnesium sulfate. The solvent 
was removed by evaporation under reduced pressure and the 
residue was distilled to obtain 15.9 g (yield: 75.0%) of 5- 
dif luoromethoxy-4-methyl-l-iso-propyl-3-trif luoromethyl-lH- 

15 pyrazole as a colorless transparent liquid. 

X H-NMR value (CDCI3/TMS8 (ppm) ) : 6.52(1H, t, J=7 1 . 5Hz ) , 4 . 5 

8(1H, m),1.98(3H, d),1.44(6H, d) 

Boiling point: 84 to 86°C/3.33 KPa (25 mmHg) 

Refractive index (n D 2 o) : 1.3974 

20 Example 19 

Production of 4-bromomethyl-5-dif luoromethoxy-l-iso-propyl- 
3-trif luoromethyl-lH-pyrazole (Inventive Compound No. 158) 

To a solution of 10.3 g (40.0 mmol) of 5- 
dif luoromethoxy- 4 -methyl- l-iso-propyl-3-trif luoromethyl-lH- 

25 pyrazole in 40 ml of carbon tetrachloride were added 7.8 g 
(44.0 mmol) of N-bromosuccinimide and 0.3 (2.0 mmol) of 
a, a 1 -azobisisobutyronitrile, followed by heating and re- 
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fluxing under stirring. The reaction solution was exter- 
nally irradiated with a light for 1 hour. After the com- 
pletion of the reaction was confirmed, the reaction solu- 
tion was poured into water and extracted with chloroform. 
5 The resulting organic layer was washed with water and sa- 
line, successively, and then dried over anhydrous magnesium 
sulfate. The solvent was removed by evaporation under re- 
duced pressure and the residue was purified by silica gel 
column chromatography to obtain 5.5 g (yield: 40.7%) of 4- 
10 bromomethyl-5-dif luoromethoxy-l-iso-propyl-3- 
trif luoromethyl-lH-pyrazole . 

^-NMR value (CDCI3/TMS8 (ppm) ) : 6.72(1H, t, J=71.9Hz), 4. 
62(1H, m) , 4.40(2H, s) , 1.47(6H, d, J=6.8Hz) 
Refractive index (n D 2 o) : 1.4383 

15 Example 20 

Production of 1, 4-dimethyl-5- (2, 2 , 2-trif luoroethoxy ) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 07 9) 

To a solution of 4.4 g (24.4 mmol) of 1,4- 
dimethyl-5-hydroxy-3-trif luoromethyl-lH-pyrazole in 50 ml 

20 of N,N-dimethylformamide were added 5.1 g (36.6 mmol) of 
anhydrous potassium carbonate and 6.3 (26.8 mmol) of 2,2,2- 
trif luoroethyl trif luoromethanesulf onate, followed by 3 
hours of stirring at room temperature. After the comple- 
tion of the reaction was confirmed, the reaction solution 

25 was poured into water and extracted with ethyl acetate. 

The resulting organic layer was washed with water and sa- 
line, successively, and then dried over anhydrous magnesium 
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sulfate. The solvent was removed by evaporation under re- 
duced pressure to obtain 6.1 g (yield: 95.3%) of 1,4- 
dimethyl-5- (2, 2, 2-trif luoroethoxy ) -3-trif luoromethyl-lH- 
pyrazole as a pale yellow liquid. 
5 1 H-NMR value (CDC1 3 /TMSS (ppm) ) : 4.41(2H, q) , 3.74(3H, d) , 
2.08(3H / d) 

Refractive index (n D 2 o) : 1.3872 
Example 21 

Production of 5- (2 , 2-dif luoroethoxy) -1, 4-dimethyl-3- 

10 trif luoromethyl-lH-pyrazole (Inventive Compound No. 078) 

To a solution of 9.0 g (50.0 mmol) of 1,4- 
dimethyl-5-hydroxy-3-trif luoromethyl-lH-pyrazole in 50 ml 
of tetrahydrofuran were added 14.4 g (55.0 mmol) of 
triphenylphosphine and 4.5 g (55.0 mmol) of 2,2- 

15 dif luoroethanol at room temperature, followed by stirring. 

Furthermore, 12.3 g (60.0 mmol) of diisopropyl azodicar- 
boxylate was added thereto under ice-cooling, followed by 
stirring at room temperature overnight. After the comple- 
tion of the reaction was confirmed, the reaction solution 

20 was poured into water and extracted with ethyl acetate. 

The resulting organic layer was washed with water and sa- 
line, successively, and then dried over anhydrous magnesium 
sulfate. The solvent was removed by evaporation under re- 
duced pressure and the residue was purified by silica gel 

25 column chromatography to obtain 6.8 g (yield: 55.7%) of 
1, 4-dimethyl-5- (2 , 2-dif luoroethoxy) -3-trif luoromethyl-lH- 
pyrazole as a pale yellow liquid. 
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1 H-NMR value (CDCI3/TMS 8 (ppm) ) : 6.05(1H, tt, J=3.8, 54. 3H 
z), 4.27(2H, dt, J=3.8, 13.5Hz) , 3.73(3H, s) , 2.08(3H, d) 
Refractive index (n D 2 o) : 1.4070 
Example 22 

5 5-Hydroxy-4-methyl-l-n-propyl-3-trif luoromethyl-lH-pyrazole 
(Inventive Compound No. 03 9) 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 8 . 75 ( 1H, br) , 3 . 94 (2H, t ) , 1 . 
96 (3H,d) , 1.77 (2H,m) , 0.88 (3H,t) 
Melting point: 133 to 134°C 
10 Example 2 3 

l-n-Butyl-5-hydroxy-4-methyl-3-trif luoromethyl-lH-pyrazole 
(Inventive Compound No. 04 0) 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 7.73 (1H, br), 3.98 (2H, 
t), 1.97(3H, d) , 1.74(2H, m) , 1.29(2H, m) , 0.91(3H, t) 
15 Melting point: 132 to 133°C 
Example 24 

l-tert-Butyl-5-hydroxy-4-methyl-3-trif luoromethyl-lH- 
pyrazole (Inventive Compound No. 04 3) 

X H-NMR value ( CDCI3/TMS 8 (ppm)): 5.45 (1H, br) , 1.97 (3H, 
20 d) , 1.60(9H, s) 

Melting point: 159 to 160°C 
Example 25 

5-Dif luoromethoxy-4-methyl-l-ethyl-3-trif luoromethyl-lH- 
pyrazole (Inventive Compound No. 08 0) 
25 1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.49(1H, t, J=71.9Hz), 4. 
10(2H, q) , 2.07(3H, d) , 1.42(3H, t) 
Boiling point: 88 to 91°C/3.73 KPa (28 mmHg) 
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Refractive index (n D 2 o) : 1.3971 
Example 2 6 

l-Ethyl-4-methyl-5- (2, 2, 2-trif luoroethoxy) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 083) 
5 ^-NMR value (CDCI3/TMS8 (ppm) ) : 4.42 (2H, q) , 4.07 (2H, q) , 
2.09(3H, d) , L41(3H,t) 
Example 27 

4-Methyl-l-iso-propyl-5- (2 , 2 , 2-trif luoroethoxy) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 087) 
10 1 H-NMR value (CDC1 3 /TMS 8 (ppm)): 4.55(1H, m) , 4.41(2H, q) , 
2.08(3H, d) , 1.45(6H, d) 
Example 28 

4-Methyl-l-n-propyl-5- (2 , 2 , 2-trif luoroethoxy) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 090) 
15 1 H-NMR value (CDCI3/TMS 8 (ppm)): 4.41 (2H, q) , 3.97(2H, t) , 
2.09(3H, d) , 1.84(2H, m) , 0.91(3H,t) 
Example 2 9 

l-n-Butyl-4-methyl-5- (2, 2, 2-trif luoroethoxy) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 093) 
20 ^-NMR value (CDCI3/TMS 8 (ppm)): 4.41(2H, q) , 4.00(2H, t), 
2.09(3H, d),1.80(2H, m) , 1.30(2H, m) , 0.93(3H, t) 
Example 30 

l-tert-Butyl-4-methyl-5- (2 , 2 , 2-trif luoroethoxy ) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 102) 
25 ^-NMR value (CDCI3/TMS 8 (ppm)): 4.43(2H, q) , 2.09(3H, d) , 
1.59(9H, s) 
Example 31 
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4-Ethyl-l-methyl-5-dif luoromethoxy-3-trif luoromethyl-lH- 
pyrazole (Inventive Compound No. 105) 

^-NMR value (CDCI3/TMS S (ppm) ) : 6.50(1H, t, J=71.7Hz), 3. 
78(3H, s), 2.51(2H, q) , 1.15(3H, t) 
5 Refractive index (n D 2 o) : 1.4021 
Example 32 

4-Bromomethyl-l-methyl-5- (2, 2-dif luoroethoxy ) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 153) 
^-NMR value (CDCI3/TMS 8 (ppm)): 6.11(lH f tt, J=3.5, 54. 2H 
10 z), 4.52(2H, dt, J=3.5, 13.5Hz), 4.43(2H, s) , 3.76(3H, s) 
Refractive index (n D 20 ) : 1 . 4490 
Example 33 

4-Bromomethyl-l-methyl-5- (2 , 2 , 2-tr if luoroethoxy) -3- 
trif luoromethyl-lH-pyrazole (Inventive Compound No. 154) 
15 1 H-NMR value (CDCI3/TMS 8 (ppm)): 4.68 (2H, q) , 4.41 (2H, s) , 
3.77(3H, s) 

Refractive index (n D 20 ) : 1.3872 
Example 34 

4-Bromomethyl-5-dif luoromethoxy-l-ethyl-3-trif luoromethyl- 
20 lH-pyrazole (Inventive Compound No. 155) 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.73(1H, t, J=71.7Hz), 4. 
40(2H, s), 4.13(2H, q) , 1.46(3H, t) 
Example 35 

4-Bromomethyl-l-tert-butyl-5- (2, 2-dif luoroethoxy ) -3- 
25 trif luoromethyl-lH-pyrazole (Inventive Compound No. 168) 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.15(1H, tt, J=3.7, 54. 1H 
z), 4.56(2H, dt, J=3.7, 13.4Hz), 4.45(2H, s) , 1.60<9H, s) 
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Example 36 

2- (5- (2, 2-dif luoroethoxy) -l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-ylmethyl) -isothiourea hydrobromide (Inventive 
Compound No. 199) 
5 1 H-NMR value (CD 3 OD/TMS 6 (ppm) ) : 6.26(1H, tt, J=3.4, 53. 9H 
z) , 4.51(2H, dt, J=3.2, 14.1Hz), 4.41(2H, s) , 3.78(3H, s) 
Example 37 

2- (5- (2, 2, 2-trif luoroethoxy) -l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-ylmethyl) -isothiourea hydrobromide (Inventive 
10 Compound No. 2 00) 

Melting point: 128 to 131°C 
Example 38 

2- (5-dif luoromethoxy-l-ethyl-3-trif luoromethyl-lH-pyrazole- 
4-ylmethyl) -isothiourea hydrobromide (Inventive Compound No. 
15 201) 

Melting point: 139 to 141°C 
Example 3 9 

2- ( 5-dif luoromethoxy-l-iso-propyl-3-trif luoromethyl-lH- 
pyrazole-4-ylmethyl) -isothiourea hydrobromide (Inventive 
20 Compound No. 2 04) 

Melting point: 146 to 148°C 
Example 4 0 

(5-Dif luoromethoxy-l-iso-propyl-3-trif luoromethyl-lH- 
pyrazole-4-yl) -methanethiol (Inventive Compound No. 223) 
25 X H-NMR value (CDCI3/TMS 8 (ppm)): 6.72(1H, t, J=72.2Hz), 4. 
60(1H, m) , 3.62(2H f s) , 1.46(6H, d) 
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In addition to the above compounds, with respect 
to the compounds shown by Compound Nos. in the following 
table, values of physical properties and data of instrumen- 
tal analysis were confirmed. 

5 

Table 12 



Compound No. 


Value of physical property or NMR data 


037 


melting point: 150 to 152°C 


038 


melting point: 150 to 153°C 


151 


X H-NMR value (CDCI3/TMS 8 (ppm) ) : 6.73(1H, t, 
J=71.5Hz), 4.39(2H, s) , 3.82(3H, d) 
Refractive index (n D 2 o) : 1 • 4401 


178 


melting point: 117 to 119°C 


197 


melting point: 130 to 131°C 



The following will explain the production of 
isoxazoline derivatives (described in Japanese Patent Laid- 
10 Open No. 308857/2002) using the inventive compounds repre- 
sented by the general formula [I] as intermediates, and 
herbicidal action of the isoxazoline derivatives. 

First, there will be explained the production of 
the isoxazoline derivatives (described in Japanese Patent 
15 Laid-Open No. 308857/2002) using the inventive compounds 
represented by the general formula [I] . 
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wherein R 1 , R 2 , R 4 , R 7 , R 8 , and X represent the same mean- 
ings as mentioned above, R 9 and R 10 are the same or differ- 
ent from each other and each represents a hydrogen atom, an 
alkyl group, a cycloalkyl group, or a cycloalkylalkyl group 
or R 9 and R 10 are combined together with the carbon atom 
bonded thereto to form a C3 to C7 spiro ring, R 11 and R 12 
are the same or different from each other and each repre- 
sents a hydrogen atom, an alkyl group, or a cycloalkyl 
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group or R and R are combined together with the carbon 
atom bonded thereto to form a C3 to C7 spiro ring, and fur- 
ther R 9 , R 10 , R 11 , and R 12 may form a 5 to 8-membered • ring 
together with the carbon atom bonded thereto. R 13 repre- 
5 sents a CI to C4 alkyl group, a phenyl group which may be 
substituted, or a benzyl group which may be substituted and 
L represents a leaving group such as a halogen atom, a CI 
to C4 alkylsulf onyl group, a phenylsulf onyl group which may 
be substituted, or a benzylsulf onyl group which may be sub- 
10 stituted. 

The following will explain each step of the above 
processes for producing isoxazoline derivatives. 
(Step 11) 

A sulfide derivative represented by the general 
15 formula [23] can be produced by reacting a compound repre- 
sented by the general formula [20] with sodium hydrosulfide 
hydrate represented by the general formula [21] in a sol- 
vent or in the absence of solvent (preferably in a suitable 
solvent) in the presence of a base to produce a salt of a 
20 mercaptan represented by the general formula [22] in the 
reaction system and then reacting the salt of the mercaptan 
[22], which was not isolated, with the halogen derivative 
represented by the general formula [10] which is an inven- 
tive compound (optionally, the reaction is conducted under 
25 an inert gas atmosphere or a reducing agent can be added) . 
(Step 12) 

A sulfoxide derivative represented by the general 
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formula [25] can be produced by reacting a sulfide deriva- 
tive represented by the general formula [23] with an oxi- 
dizing agent in a suitable solvent. 
(Step 13) 

5 A sulfone derivative represented by the general 

formula [26] can be produced by reacting a sulfoxide de- 
rivative represented by the general formula [25] with an 
oxidizing agent in a suitable solvent. 
(Step 14) 

10 The sulfone derivative represented by the general 

formula [26] can be produced by reacting the sulfide de- 
rivative represented by the general formula [23] with a 
suitable amount of an oxidizing agent in a suitable solvent 
without isolating the sulfoxide derivative represented by 

15 the general formula [25] . 
(Step 15) 

The sulfide derivative represented by the general 
formula [23] can be produced by reacting a compound repre- 
sented by the general formula [24] with the mercaptan de- 

20 rivative represented by the general formula [13] which is 
an inventive compound in a solvent or in the absence of 
solvent (preferably in a suitable solvent) in the presence 
of a base (optionally, the reaction is conducted under an 
inert gas atmosphere or a reducing agent can be added) . 

25 The mercaptan derivative represented by the general formula 
[13] which is an inventive compound can be also produced in 
the reaction system by the method described in Step 6 or 7 
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of Production Process 5 and then employed. 

The following will specifically explain the pro- 
duction of the isoxazoline derivatives (described in Japa- 
nese Patent Laid-Open No. 308857/2002) using the inventive 
5 compounds represented by the general formula [1] with ref- 
erence to Reference Examples. 
<Reference Example 1> 

Production of 3- (5-dif luoromethoxy-l-methyl-3- 

trif luoromethyl-lH-pyrazole-4-ylmethylthio) -5, 5-dimethyl-2- 

10 isoxazoline 

1) To a solution of 6.7 g (35.0 mmol) of 3- 
ethanesulf onyl-5, 5-dimethyl-2-isoxazoline in 50 ml of N,N- 
dimethylf ormamide was added 5.6 g (purity: 70%, 70.0 mmol) 
of sodium hydrosulf ide, followed by 1 hour of stirring at 

15 room temperature. Thereafter, 4.8 g (35.0 mmol) of potas- 
sium carbonate and 10.8 g (35.0 mmol) of 4-bromomethyl-5- 
dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole were 
added thereto, followed by stirring at room temperature 
overnight. After the completion of the reaction was con- 

20 firmed, the reaction solution was poured into water and ex- 
tracted with ethyl acetate. The resulting organic layer 
was washed with water and saline and then dried over anhy- 
drous magnesium sulfate. The solvent was removed by evapo- 
ration under reduced pressure and the residue was purified 

25 by silica gel column chromatography to obtain 7.3 g (yield: 
57 . 9%) of 3- (5-dif luoromethoxy-l-methyl-3-trif luoromethyl- 
lH-pyrazole-4-ylmethylthio) -5, 5-dimethyl-2-isoxazoline as 
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white crystals (melting point: 39 to 40°C) . 

^-NMR value (CDC1 3 /TMSS (ppm) ) : 6.72(1H, t, J=72.0Hz), 4. 
19(2H, s), 3.81(3H, s) , 2.78(2H, s) , 1.42(6H, s) 

2) To a solution of 1.93 g (5.00 mmol) of 2-(5- 
5 dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 

ylmethyl) -isothiourea hydrobromide in 10 ml of ethanol were 
added 0.48 g (12.00 mmol) of sodium hydroxide and 10 ml of 
water, followed by 30 minutes of stirring at room tempera- 
ture. Thereto was added 0.67 g (5.00 mmol) of 3-chloro- 

10 5, 5-dimethyl-2-isoxazoline at room temperature, followed by 
further 12 hours of stirring under refluxing. After the 
completion of the reaction was confirmed, the solvent was 
removed by evaporation under reduced pressure. The ob- 
tained residue was poured into water and extracted with 

15 ethyl acetate. The resulting organic layer was washed with 
water and then dried over anhydrous magnesium sulfate. The 
solvent was removed by evaporation under reduced pressure 
and the residue was purified by silica gel column chroma- 
tography to obtain 1.02 g (yield: 56.7%) of 3- (5- 

2 0 dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 
ylmethylthio) -5, 5-dimethyl-2-isoxazoline . 

3) To a solution of 1.93 g (5.00 mmol) of 2-(5- 
dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 
ylmethyl) -isothiourea hydrobromide in 10 ml of ethanol were 

25 added 0.83 g (6.00 mmol) of anhydrous potassium carbonate 
and 5 ml of water, followed by 30 minutes of stirring at 
room temperature. Thereto were added a solution of 0.95 g 
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(5.00 mmol) of 3-ethanesulf onyl-5, 5-dimethyl-2-isoxazoline 
in 5 ml of N, N-dimethylf ormamide and 0.83 g (6.00 mmol) of 
anhydrous potassium carbonate at room temperature, followed 
by further 3 hours of stirring at 50°C. After the comple- 
5 tion of the reaction was confirmed, the solvent was removed 
by evaporation under reduced pressure. The obtained resi- 
due was poured into water and extracted with ethyl acetate. 
The resulting organic layer was washed with water and then 
dried over anhydrous magnesium sulfate. The solvent was 

10 removed by evaporation under reduced pressure and the resi- 
due was purified by silica gel column chromatography to ob- 
tain 1.55 g (yield: 86.1%) of 3- ( 5-dif luoromethoxy-1- 
methyl-3-trif luoromethyl-lH-pyrazole-4-ylmethylthio) -5, 5- 
dimethyl-2-isoxazoline . 

15 <Reference Example 2> 

Production of 3- ( 5-dif luoromethoxy-l-methyl-3- 

trif luoromethyl-lH-pyrazole-4-ylmethanesulf inyl) -5, 5- 
dimethyl-2-isoxazoline 

To a solution of 6.2 g (17.3 mmol) of 3-(5- 

20 dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 

ylmethylthio) -5, 5-dimethyl-2-isoxazoline in 40 ml of chlo- 
roform was added 3.4 g (purity: 70%, 13.8 mmol) of m- 
chloroperbenzoic acid under ice-cooling, followed by 1 hour 
of stirring. Thereafter, the whole was further stirred at 

25 room temperature for 3 hours. After the completion of the 
reaction was confirmed, the reaction solution was poured 
into water and extracted with chloroform. The resulting 
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organic layer was washed with an aqueous sodium hydrogen 
sulfite solution, an aqueous sodium hydrogen carbonate, wa- 
ter, and saline, successively, and then dried over anhy- 
drous magnesium sulfate. The solvent was removed by evapo- 
5 ration under reduced pressure and the resulting solid was 
washed with n-hexane to obtain 4.1 g (yield: 63.2%) of 3- 
( 5-dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole- 
4-ylmethanesulf inyl) -5, 5-dimethyl-2-isoxazoline as a white 
powder (melting point: 112 to 114°C) . 
10 1 H«NMR value (CDCI3/TMS 8 (ppm) ) : 6.95(1H, q, J=69.5, 74. 4H 
z), 4.16(2H, s), 3.85(3H, s) , 3.11(2H, q, J=17.2Hz), 1.52(6 
H, d, J=5. 5Hz) 
<Reference Example 3> 

Production of 3- ( 5-dif luoromethoxy-l-methyl-3- 

15 trif luoromethyl-lH-pyrazole-4-yl-methanesulf onyl) -5, 5- 
dimethyl-2-isoxazoline 

To a solution of 7.3 g (20.3 mmol) of 3-(5- 
dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole-4- 
ylmethylthio) -5, 5-dimethyl-2-isoxazoline in 50 ml of chlo- 
20 roform was added 12.5 g (purity: 70%, 50.8 mmol) of m- 
chloroperbenzoic acid under ice-cooling, followed by 1 hour 
of stirring. Thereafter, the whole was further stirred at 
room temperature overnight. After the completion of the 
reaction was confirmed, the reaction solution was poured 
25 into water and extracted with chloroform. The resulting 
organic layer was washed with an aqueous sodium hydrogen 
sulfite solution, an aqueous sodium hydrogen carbonate, wa- 



- 66 - 



ter, and saline, successively, and then dried over anhy- 
drous magnesium sulfate. The solvent was removed by evapo- 
ration under reduced pressure and the resulting solid was 
washed with n-hexane to obtain 6.4 g (yield: 80.6%) of 3- 
5 (5-dif luoromethoxy-l-methyl-3-trif luoromethyl-lH-pyrazole- 
4-yl-methanesulf onyl) -5, 5-dimethyl-2-isoxazoline as a white 
powder (melting point: 129 to 130°C) . 

! H-NMR value (CDCI3/TMS 8 (ppm) ) : 6.83(1H, t, J=71.9Hz), 4. 
60(2H, s) , 3.88(3H, s) , 3.11(2H / s) , 1.52(6H, s) 
10 <Reference Example 4> 

3- (5-Dif luoromethoxy-l-ethyl-3-trif luoromethyl-lH-pyrazole- 

4- yl-methanesulf onyl) -5, 5-dimethyl-2-isoxazoline 
Melting point: 98 to 100°C 

1 H-NMR value (CDCI3/TMS 5 (ppm)): 6.83(1H, t, J=72.0Hz), 4. 
15 60(2H, s), 4.19(2H, q) , 3.11(2H, s) , 1.51(6H, s) , 1.49(3H, 
s) 

<Reference Example 5> 

3- ( 5-Dif luoromethoxy-1 -iso-propyl-3-tr if luoromethyl-lH- 
pyrazole-4-yl-methanesulf onyl) -5, 5-dimethyl-2-isoxazoline 
20 Refractive index (n D 20 ) : 1.4621 

^-NMR value (CDC1 3 /TMS5 (ppm)): 6.83(1H, t, J=72.lHz), 4. 
70(1H, m) , 4.60(2H, s) , 3.10(2H / s) , 1.52(6H, s) , 1.49(6H, 
s) 

<Reference Example 6> 
25 3- (5-Dif luoromethoxy-l-n-propyl-3-trif luoromethyl-lH- 

pyrazole-4-yl-methanesulf onyl) -5, 5-dimethyl-2-isoxazoline 
Refractive index (n D 2 o) : 1.4629 
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1 H-NMR value (CDCI3/TMS 8 (ppm) ) : 6.82 (1H, t, J=71.7Hz), 4 
60(2H, s), 4.09(2H, t) , 3.10(2H, s) , 1.92(2H, m),.1.52(6H, 
s), 0.94(3H, t) 
<Reference Example 7> 
5 3- ( l-iso-Butyl-5-dif luoromethoxy-3-trif luoromethyl-lH- 

pyrazole-4-yl-methanesulf onyl) -5, 5-dimethyl-2-isoxazoline 
Refractive index (n D 2 o) : 1.4601 

^-NMR value (CDCI3/TMS 8 (ppm)): 6.81(1H, t, J=71.7Hz), 4 
60(2H, s), 3.94(2H, d) , 3.10(2H, s) , 2.30(1H, m) , 1.51(6H, 
10 m) , 0.92(6H, d) 

<Reference Example 8> 

3- ( 5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 

pyrazole-4-yl-methanesulfonyl) -5-ethyl-5 -methyl -2- 

isoxazoline 
15 Melting point: 77 to 78°C 

1 H-NMR value (CDCI3/TMS 5 (ppm)): 6.83 (1H, t, J=71.9Hz), 4 

60(2H, s), 3.88(3H, s) , 3.09(2H, ABq, J=17.4Hz, Av=46.7Hz) 
1.78(2H, q) , 1.47(3H, s) , 0.98(3H, t) 

<Ref erence Example 9> 
20 3- (5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 

pyrazole-4-yl-methanesulf onyl) -5 -methyl- 5-cyclopropy 1-2- 

isoxazoline 

Melting point: 96 to 98°C 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.83 (1H, t, J=71.9Hz), 4 
25 59(2H, s), 3.88 (3H, s) , 3.13(2H, ABq, J=17.3Hz, Av=53.4Hz) 
1.48(3H, s), 1.14(1H, m) , 0.36 to 0.58(4H / m) 
<Reference Example 10> 
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7- (5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-yl-methanesulf onyl ) -5-oxa-6-azaspyro [ 3 . 4 ] -6- 
octene 

Melting point: 149 to 151°C 
5 ^-NMR value (CDCI3/TMS8 (ppm) ) : 6.83(1H, t, J=71.9Hz), 4. 
58(2H, s), 3.87(3H, s), 3.40(2H, s), 2.62(2H, m) , 2.27(2H / 
m) , 1.91(1H, m) , 1.67(1H, m) 
<Reference Example 11> 

3- (5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 
10 pyrazole-4-yl-methanesulf onyl) -2-isoxazoline 
Melting point: 115 to 117°C 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.83(1H, t, J=71.7Hz), 4. 
66(2H, t), 4.61(2H, s), 3.88(3H, s) , 3.37(2H, t) 
<Reference Example 12> 
15 6- (5-Dif luoromethoxy-1 -methyl -3- tr if luoromethyl-lH- 

pyrazole-4-yl-methanesulf onyl) -4-oxa-5-azaspyro [2 . 4 ] -5- 
heptene 

Melting point: 125 to 126°C 

"""H-NMR value (CDCI3/TMS 6 (ppm)): 6.83 (1H, t, J=71.9Hz), 4. 
20 61(2H, s), 3.88(3H, s) , 3.42(2H, s), 1.31(2H, t) , 0.91(2H, 
t) 

<Reference Example 13> 

3- [1- (5-dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-yl) -ethanesulf onyl ] -5, 5-dimethyl-2-isoxazoline 
25 Refractive index (n D 2 o) : 1-4657 

X H-NMR value (CDCI3/TMS 5 (ppm)): 6.92(1H, m) , 4.83(1H, q) , 
3.88(3H, s), 3.07(2H, d) , 1.83 (3H, d) , 1.50(6H, d) 
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<Reference Example 14> 

3- ( 5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-yl-methanesulf onyl) - 3a , 4, 5, 6, 7, 7a-hexahydro- 
benzo [d] isoxazole 
5 Melting point: 97 to 98°C 

1 H-NMR value (CDCI3/TMS 8 (ppm) ) : 6.84 (1H, t, J=72.0Hz), 4 
69(1H, m) , 4.61(2H, s), 3.88(3H, s) , 3.48(1H, m) , 1.26 to 
2.17(9H, m) 

<Reference Example 15> 
10 3- (5-Dif luoromet hoxy-l-methyl-3-tr if luoromethy 1- 1H- 

pyrazole-4-yl-methanesulf onyl ) -5-methyl-2-isoxazoline 
Melting point: 106 to 107°C 

X H-NMR value (CDCI3/TMS 8 (ppm)): 6.83(1H, t, J=71.9Hz), 5 
05(1H, m) , 4.60(2H, s) , 3.88(3H, s) , 3.44(lH,dd), 2.96(1H, 
15 dd) , 1.48 (3H, d) 

<Reference Example 16> 

3- (5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-yl-methanesulf onyl) -5-iso-propyl-2-isoxazoline 
Melting point: 85 to 86°C 
20 1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.83(1H, t, J=71.7Hz), 4 
67(1H, m) , 4.59(2H, s) , 3.88(3H, s) , 3.30(1H, dd) , 3.08(1H 

dd) , 1.97(1H, m) , 0.98(6H, dd) 
<Reference Example 17> 

3- (5-Dif luoromethoxy-l-me thy 1-3-tr if luoromethyl-lH- 
25 pyrazole-4-yl-methanesulf onyl) -4 , 5, 5-trimethyl-2- 
isoxazoline 

Refractive index (n D 2 o) : 1.4646 
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X H-NMR value (CDC1 3 /TMS5 (ppm) ) : 6.84(1H, t, J=71.9Hz), 4. 
61 (2H, q), 3.88(3H, s) , 3.36(1H, q) , 1.44(3H, s) , 1.38(3H, 
s), 1.30(3H, d) 
<Reference Example 18> 
5 3- (5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 

pyrazole-4-yl-methanesulf onyl) -4-methyl-2-isoxazoline 
Refractive index (n D 2 o) : 1.4673 

^-NMR value (CDC1 3 /TMS5 (ppm)): 6.83(1H, t, J=71.8Hz), 4. 
71(1H, t), 4.62(2H, q) , 4.25(1H, t) , 3.88(3H, s) , 3.81(1H, 
10 m) , 1.44(3H, d) 

<Reference Example 19> 

3- [1- (5-Dif luoromethoxy-l-methyl-3-trif luoromethyl-lH- 

pyrazole-4-yl) -propane-l-sulf onyl ] -5, 5-dimethyl-2- 

isoxazoline 
15 Refractive index (n D 2 o) : 1.4669 

^-NMR value (CDC1 3 /TMS5 (ppm)): 6.91(1H, t, J=72.9Hz), 4. 

60 (1H, q), 3.89(3H, s) , 3.05(2H, d) , 2.30(2H, m) , 1.49(6H, 

d) ,0.94(3H, t) 

<Reference Example 20> 
20 3- [5- (2, 2, 2-Trif luoroethoxy) -l-methyl-3-trif luoromethyl-lH- 

pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2-isoxazoline 

Melting point: 93 to 95°C 

^-NMR value (CDC1 3 /TMS5 (ppm)): 4.68(2H, q) , 4.59(2H, s), 
3.84(3H, s) , 3.12(2H, s) , 1.53(6H, s) 
25 <Reference Example 21> 

3- [5- (2, 2 -Dif luoroethoxy) -l-methyl-3-trif luoromethyl-lH- 
pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2-isoxazoline 
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Melting point: 89 to 91°C 

1 H-NMR value (CDCI3/TMS 8 (ppm) ) : 6.11(1H, tt, J=3.5, 54. 4H 
z), 4.58(2H, s) , 4.48(2H, dt, J=3.7, 15.3Hz), 3.88(3H, s) , 
3.11(2H, s), 1.52(6H, s) 
5 <Reference Example 22> 

3- [l-tert-Butyl-5- (2, 2-dif luoroethoxy) -3-trif luoromethyl- 
lH-pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2- 
isoxazoline 

1 H-NMR value (CDCI3/TMS 5 (ppm)): 6.14(1H, tt, J=3.9, 54. 4H 
10 z), 4.61(2H, s), 4.54(2H, dt, J=3.6, 13.4Hz), 3.08(2H, s) , 
1.63(9H, s) , 1.5K6H, s) 
<Reference Example 23> 

3- [5- (2, 2-Dif luoroethoxy) -l-iso-propyl-3-trif luoromethyl- 
lH-pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2- 
15 isoxazoline 

Melting point: 88 to 89°C 

X H-NMR value (CDCI3/TMS 8 (ppm)): 6.11 (1H, tt, J=3.4, 54. 6H 
z), 4.58 to 4.65(3H, m) , 4.47(2H, dt, J=3.7, 13.4Hz), 3.10 
(2H, s), 1.52(6H, s), 1.46(6H, d) 
20 <Reference Example 24> 

3- [l-Ethyl-5- (2, 2-dif luoroethoxy ) -3-trif luoromethyl-lH- 
pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2-isoxazoline 
Refractive index (n D 2o) : 1.4687 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 6.11(1H, tt, J=3.7, 54 . 5H 
25 z) , 4.58(2H, s) , 4.48(2H, dt, J=3.7, 13.4Hz), 4.16(2H, q) , 
3.10(2H, s) , 1.52(6H, s) , 1.47(3H,t) 
<Reference Example 25> 
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3- [5- (2, 2-Dif luoroethoxy) -l-n-propyl-3-trif luoromethyl-lH- 
pyrazole-4-yl-methanesulfonyl] -5, 5-dimethyl-2-isoxazoline 
Refractive index (n D 2 o) : 1.4658 

l H-NMR value (CDCl 3 /TiyiS 5 (ppm) ) : 6.11 <1H, tt, J=3.7, 54. 3H 
5 z), 4.59(2H, s) , 4.47(2H, dt, J=3 . 7 , 13.5Hz), 4.04(2H, t) , 
3.09(2H, t), 1.90(2H / m) , 1.52(6H, s) , 0.94(3H, t) 
<Reference Example 2 6> 

3- [5- (2,2, 2-Trif luoroethoxy) -l-iso-propyl-3- 
trif luoromethyl-lH-pyrazole-4-yl-methanesulf onyl] -5, 5- 
10 dimethyl -2 -isoxazoline 

Melting point: 109 to 110°C 

1 H-NMR value (CDCI3/TMS 8 (ppm)): 4.55 to 4.70 (5H, m) , 3.11 
(2H, s), 1.52(6H, s), 1.49(6H, d) 
<Reference Example 27> 
15 3- [5- (2,2, 2-Trif luoroethoxy) -l-n-propyl-3-trif luoromethyl- 
lH-pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2- 
isoxazoline 

Melting point: 49 to 51°C 

^-NMR value (CDC1 3 /TMS5 (ppm)): 4.68 (2H, q) , 4.59 (2H, s) , 
20 4.04(2H, t), 3.1K2H, s), 1.88(2H, m) , 1.52(6H, s), 0.94(3 
H, t) 

<Reference Example 28> 

3- [l-n-Butyl-5- ( 2 , 2 , 2-trif luoroethoxy) -3-trif luoromethyl- 
lH-pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl-2- 
25 isoxazoline 

Refractive index (n D 2 o) : 1.4533 

1 H-NMR value (CDCI3/TMS 5 (ppm)): 4.67 (2H, q) , 4.59 (2H, s) 
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4.07(2H, t), 3.10(2H, s), 1.84(2H, m) , 1.52(6H, s), 1.35(2 
H,m) , 0.95(3H,t) 
<Reference Example 2 9> 

3- [l-Ethyl-5- (2, 2, 2-trif luoroethoxy) -3-trif luoromethyl-lH- 
5 pyrazole-4-yl-methanesulf onyl] -5, 5-dimethyl~2-isoxazoline 
Melting point: 84 to 86°C 

^-NMR value (CDC1 3 /TMS5 (ppm) ) : 4.68 (2H, q) , 4.59 (2H, s) , 
4.14(2H, q), 3.11(2H, s) , 1.52(6H, s) , 1.47(3H, t) 
<Reference Example 30> 
10 3- [l-tert-Butyl-5- (2 , 2 , 2-trif luoroethoxy ) -3- 

trif luoromethyl-lH-pyrazole-4-yl-methanesulf onyl] -5, 5- 
dimethyl -2 -isoxazoline 
Melting point: 91 to 92°C 

^-NMR value (CDCI3/TMS8 (ppm)): 4.77 (2H, q) , 4.60(2H, s) , 
15 3.11(2H, s), 1.63(9H, s) , 1.52(6H, s) 

The following will explain herbicidal action ex- 
hibited by the compound represented by the general formula 
[26] (the isoxazoline derivative described in Japanese Pat- 

20 ent Laid-Open No. 308857/2002), which is producible by us- 
ing the pyrazole derivative represented by the general for- 
mula [I] or salt thereof (inventive compound) . 

In using the compound represented by the general 
formula [26] (the isoxazoline derivative described in Japa- 

25 nese Patent Laid-Open No. 308857/2002) as a herbicide, the 
compound may be used by itself but can be also used as for- 
mulated in the form of a dust, a wettable powder, an emul- 
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sifiable concentrate, a flowable, a microgranule, a granule, 
or the like by mixing with a carrier, a surfactant, a dis- 
persing agent, an auxiliary agent, or the like which are 
commonly used for formulation. 
5 Examples of the carrier to be used for the formu- 

lation include solid carriers such as talc, bentonite, clay, 
kaolin, diatomaceous earth, white carbon, vermiculite, cal- 
cium carbonate, slaked lime, silica sand, ammonium sulfate, 
and urea; liquid carriers such as isopropyl alcohol, xylene, 

10 cyclohexane, and methylnaphthalene; and the like. 

Examples of the surfactant and the dispersing 
agent include metal salts of alkylbenzenesulf onic acids, 
metal salts of dinaphthylmethanedisulf onic acid, salts of 
alcohol sulfate esters, alkylarylsulf onic acid salts, lign- 

15 insulfonic acid salts, polyoxyethylene glycol ether, poly- 
oxyethylene alkyl aryl ethers, monoalkylates of poly- 
oxyethylene sorbitan, and the like. Examples of the auxil- 
iary agent include carboxymethyl cellulose, polyethylene 
glycol, gum arable, and the like. At the use, it is di- 

20 luted to an appropriate concentration and then sprayed or 
applied directly. 

The compound represented by the general formula 
[26] can be used by foliar sparying, soil application, wa- 
ter surface application, or the like. The amount of the 

25 active ingredient to be blended is suitably determined ac- 
cording to the necessity. When a powder or a granule is 
prepared, the amount may be suitably determined in the 
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range of 0.01 to 10% by weight, preferably 0.05 to 5% by 
weight. When an emulsif iable concentrate or a wettable 
powder is prepared, the amount may be suitably determined 
in the range of 1 to 50% by weight, preferably 5 to 30% by 
5 weight. When a flowable is prepared, the amount may be 
suitably determined in the range of 1 to 40% by weight, 
preferably 5 to 30% by weight. 

The amount of the compound represented by the gen- 
eral formula [26] as a herbicide to be applied varies de- 

10 pending upon the kind of the compound used, the target weed, 
the tendency of weed emergence, the environmental condi- 
tions, the form to be used, and the like. When the com- 
pound is used per se as in the case of a powder or a gran- 
ule, the amount is suitably determined in the range of 1 g 

15 to 50 kg, preferably 10 g to 10 kg per 1 hectare in terms 
of the active ingredient. When the compound is used in a 
liquid form as in the case of an emulsifiable concentrate, 
a wettable powder, or a flowable, the amount is suitably 
determined in the range of 0.1 to 50,000 ppm, preferably 10 

20 to 10,000 ppm. 

The compound represented by the general formula 
[26] may be mixed as necessary with an insecticide, a fun- 
gicide, other herbicide, a plant growth-regulating agent, a 
fertilizer, and the like. 

25 The following will explain the formulation method 

specifically with reference to typical Formulation Examples. 
The kinds of compounds and additives and their blending ra- 
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tios are not restricted thereto and can be varied in a wide 
range. In the following description, "parts" refers to 
parts by weight. 

<Reference Formulation Example 1> Wettable powder 
5 To 10 parts of the compound represented by the 

general formula [26] were mixed and pulverized 0.5 part of 
polyoxyethyleneoctyl phenyl ether, 0.5 part of a sodium 
salt of p-naphthalenesulf onic acid formalin condensate, 20 
parts of diatomaceous earth, and 69 parts of clay, whereby 

10 a wettable powder was obtained. 

<Reference Formulation Example 2> Flowable 

Into 69 parts of water was dispersed 20 parts of a 
coarsely pulverized compound represented by the general 
formula [26] . Four parts of a sulfate of a polyoxyethylene 

15 styrenated phenyl ether, 7 parts of ethylene glycol were 
added thereto, and 200 ppm of Silicone AF-118N (manufac- 
tured by Asahi Kasei Corporation) was added relative to the 
formulated product. The resulting mixture was stirred for 
30 minutes in a high-speed stirrer and then pulverized in a 

20 wet pulverizer to obtain a flowable. 

<Reference Formulation Example 3> Emulsifiable concentrate 

To 30 parts of the compound represented by the 
general formula [26] were added 60 parts of an equal volume 
mixture of xylene and isophorone and 10 parts of a mixture 

25 of surfactants, a polyoxyethylene sorbitan alkylate, a 
polyoxyethylenealkyl aryl polymer, and an alkyl arylsul- 
fonate. The resulting mixture was thoroughly stirred to 
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obtain an emulsif iable concentrate . 
<Reference Formulation Example 4> Granule 

Ten parts of water was added to 10 parts of the 
compound represented by the general formula [26] , 80 parts 
5 of an extender where talc and bentonite were mixed in a ra- 
tio of 1:3, 5 parts of white carbon, and 5 parts of a mix- 
ture of suraf actants, a polyoxyethylene sorbitan alkylate, 
a polyoxyethylene alkylaryl polymer, and an alkyl arylsul- 
fonate. The resulting mixture was thoroughly kneaded to 

10 form a paste. The paste was extruded through sieve eyes 
having a diameter of 0.7 mm. The extrudate was dried and 
then cut into a length of 0.5 to 1 mm to obtain a granule. 

The following will explain effects of the compound 
represented by the general formula [26] with reference to 

15 Test Examples. 

<Reference Test Example 1> Test for herbicidal effect by 
paddy field soil treatment 

A paddy field soil was filled in a plastic pot of 
100 cm 2 and subjected to puddling. Then, seeds of Echi- 

20 nochloa oryzicola Vasing and Monochoria vaginalis var. 

plantaginea were sowed and water was filled in a depth of 3 
cm. Next day, each wettable powder produced in accordance 
with Formulation Example 1 were diluted with water and 
dropped on the water surface. The application amount of 

25 the wettable powder was 250 g or 1, 000 g per 1 hectare in 
terms of the active ingredient. Then, breeding was made in 
a greenhouse, and the herbicidal effect of the wettable 
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powder was examined at the 21st day after the treatment in 
accordance with the standards shown in Table 13. The re- 
sults are shown in Table 14. 
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Table 13 



Index 


Herbicidal effect (extent of growth 
toxicity 


inhibition) and phyto- 


5 


A herbicidal 


effect 


or 


phytotoxicity 


of 


90% or more 


4 


A herbicidal 


effect 


or 


phytotoxicity 


of 


70% to less than 90 


3 


A herbicidal 


effect 


or 


phytotoxicity 


of 


50% to less than 70% 


2 


A herbicidal 


effect 


or 


phytotoxicity 


of 


30% to less than 50% 


1 


A herbicidal 


effect 


or 


phytotoxicity 


of 


10% to less than 30% 


0 


A herbicidal 


effect 


or 


phytotoxicity 


of 


0% to less than 10% 



Table 14 



Reference 
Example No . 


Amount of active 

ingredient 

(g a.i. /ha) 


Echinochloa 

oryzicola 

Vasing 


Monochoria 
vaginalis var. 
plantasinea 


5 


1000 


5 


5 


8 


1000 


5 


5 


10 


250 


5 


5 


11 


250 


5 


5 


15 


1000 


5 


5 


18 


250 


5 


5 


20 


1000 


5 


5 


21 


1000 


5 


5 



5 <Reference Test Example 2> Test for herbicidal effect by 
field soil treatment 

A field soil was filled in a plastic pot of 80 cm 2 . 
Seeds of Echinochloa crus-galli var. crus-galli and Setaria 
viridis were sowed, followed by covering with the same soil. 

10 Each wettable powder produced in accordance with Formula- 
tion Example 1 was diluted with water and sprayed uniformly 
on the soil surface using a small sprayer, in an amount of 
1, 000 liters per 1 hectare so that the amount of each ac- 
tive ingredient became 250 g or 1, 000 g per 1 hectare. 

15 Then, breeding was made in a greenhouse, and the herbicidal 
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effect was investigated on the 21st day from the treatment 
in accordance with the standards shown in Table 13. The 
results are shown in Table 15. 

5 Table 15 



Reference 
Example No. 


Amount of active 

ingredient 

(g a.i. /ha) 


Echinochloa 
crus-galli var. 
crus-galli 


Setaria 
viridis 


3 


1000 




5 




5 


4 


1000 




5 




5 


5 


1000 




5 




5 


8 


1000 




5 




5 


15 


1000 




5 




5 


17 


1000 




5 




5 


20 


250 




5 




5 


24 


250 




5 




5 



<Reference Test Example 3> Test for herbicidal effect by 
field foliage treatment 

A sand was filled in a plastic pot of 80 cm 2 . Seeds 

10 of Echinochloa crus-galli var. crus-galli and Setaria viri- 
dis were sowed. Breeding was made in a greenhouse for 2 
weeks. Each Wettable powder produced in accordance with 
Formulation Example 1 was diluted with water and sprayed on 
the whole foliage of plants from above the plants using a 

15 small sprayer in an amount of 1,000 liters per 1 hectare so 
that the amount of the active ingredient became 250 g or 
1, 000 g per 1 hectare. Then, breeding was made in the 
greenhouse, and the herbicidal effect was investigated on 
the 14th day from the treatment in accordance with the 

20 standards shown in Table 13. The results are shown in Ta- 
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ble 16. 



Table 16 



Reference 
Example No . 


Amount of active 

ingredient 

(g a.i. /ha) 


Echinochloa 
crus-galli var. 
crus-galli 


Setaria 
viridis 


3 


1000 




5 




5 


6 


250 




5 




4 


7 


250 




5 




4 


9 


250 




5 




4 


13 


1000 




5 




4 


14 


1000 




5 




4 


23 


250 




5 




4 


24 


250 




5 




4 



5 Industrial Applicability 

According to the present invention, there is pro- 
vided pyrazole derivatives represented by the general for- 
mula [I] or salts thereof, which are useful as production 
intermediates for isoxazoline derivatives having an excel- 

10 lent herbicidal action (described in Japanese Patent Laid- 
Open No. 308857/2002) . The use of the inventive compounds 
as production intermediates enables a convenient production 
of the isoxazoline derivatives having an excellent herbi- 
cidal action and described in Japanese Patent Laid-Open No. 

15 308857/2002 with shorter steps (less number of steps) in 
good total yields. Therefore, the inventive compounds are 
highly valuable. 



